

















































 (LQOHLWXQJ   
 :RUNIORZ0DQDJHPHQW6\VWHPH   
 .RQ]HSWHXQG%HJULIIH  
 $UFKLWHNWXUYRQ:RUNIORZ0DQDJHPHQW6\VWHPHQ   
 0LGGOHZDUH 
 =LHOVHW]XQJGHU$UEHLW   
 hEHUVLFKW  
 3URMHNW$JHQW:RUN  
 )/RJLF   
 $UFKLWHNWXUGHVDGDSWLYHQ:RUNIORZ0DQDJHPHQW6\VWHPV   
 :RUNIORZ’HILQLWLRQVXQG$XVIKUXQJVVFKLFKW 
 :RUNIORZ(GLWRU  
 :RUNIORZ(QJLQH   
 ’DWDEDVH$FFHVV/D\HU   
 5XOH3URFHVVRU  
 $JHQWHQEDVLHUWH6FKLFKW  
 (YHQW0RQLWRULQJ$JHQW   
 &RQWURO$JHQW   
 $GDSWDWLRQ$JHQW  
 :RUNIORZ0RQLWRULQJ$JHQW  
 ,QWHU:RUNIORZ$JHQW   
 &25%$0DQDJHPHQW/D\HU 
 %HLVSLHO:RUNIORZ   
 :RUNIORZ%XLOGWLPH  
 %XLOGWLPH0RGHOO   
 $NWLYLWlWV’HILQLWLRQHQXQG$QZHQGXQJVSURJUDPPH 
 (LQIDFKH$NWLYLWlWV’HILQLWLRQHQ   
 .RPSOH[H$NWLYLWlWV’HILQLWLRQHQ   
 $QZHQGXQJVSURJUDPPH   
 2UJDQLVDWLRQVPRGHOO 
 :RUNIORZ’HILQLWLRQ  
 .RQWUROOIOXVV   
,QKDOWVYHU]HLFKQLV

 ’DWHQIOXVV   
 $XIJDEHQGHU:RUNIORZ5XQWLPH 
 )HKOHUDUWHQ  
 .RQ]HSWHGHU)HKOHUEHKDQGOXQJ   
 :RUNIORZ5XQWLPH 
 :RUNIORZ(QJLQH   
 $UFKLWHNWXUGHU:RUNIORZ(QJLQH 
 $GPLQLVWUDWLRQ6HUYHU   
 $XWKRUL]DWLRQ6HUYHU   
 ([HFXWLRQ6HUYHU   
 (U]HXJXQJXQG9HUZDOWXQJGHU:RUNIORZ,QVWDQ]HQ  
 9HUDUEHLWXQJGHU:RUNIORZ,QVWDQ]HQ  
 /HEHQV]\NOXVGHU:RUNIORZ,QVWDQ]HQ   
 /HEHQV]\NOXVGHU.QRWHQ   
 /HEHQV]\NOXVGHU7UDQVLWLRQHQ   
 /HEHQV]\NOXVGHU$QZHQGXQJVSURJUDPPH   
 /RJLVFKH)HKOHUXQG8QWHUEUHFKXQJHQ  
 :RUNOLVW  
 :RUNIORZ&OLHQWV  
 :RUNOLVW+DQGOHU  
 8VHU,QWHUIDFH 
 ’DWDEDVH$FFHVV/D\HU  
 $UFKLWHNWXUGHU’DWDEDVH$FFHVV/D\HU   
 3HUVLVWHQ]YRQ2EMHNWHQ  
 2EMHNW0DQDJHPHQW   
 .RPSOH[H2EMHNWH   
 ,PSOHPHQWLHUXQJ  
 80/0RGHOO   
 ’DWHQEDQNHQ  
 %XLOGWLPH’DWHQEDQN 
 5XQWLPH’DWHQEDQN  
 ’DWDEDVH$FFHVV/D\HU   
 :RUNIORZ(QJLQH   
 =XVDPPHQIDVVXQJ 
 ’LVNXVVLRQGHU(UJHEQLVVH  
,QKDOWVYHU]HLFKQLV














HLQH.RRSHUDWLRQ ]ZLVFKHQGHP ,QVWLWXW IU ,QIRUPDWLN XQGGHP ,QVWLWXW IU0HGL]L
QLVFKH,QIRUPDWLN6WDWLVWLNXQG(SLGHPLRORJLHGHU8QLYHUVLWlW/HLS]LJLVW=LHOGHV3UR
MHNWHV$*(17:25. LVWGLHUHFKQHUJHVWW]WH’XUFKIKUXQJYRQ7KHUDSLHVWXGLHQ LQGHU
+lPDWR2QNRORJLH =XU 5HDOLVLHUXQJ GLHVHV =LHOHV VROO HLQ :RUNIORZ0DQDJHPHQW
6\VWHP YHUZHQGHW ZHUGHQ YRQ GHPPDQ VLFK HLQH ZHVHQWOLFKH 9HUEHVVHUXQJ GHU
’RNXPHQWDWLRQ XQG GHU .RPPXQLNDWLRQ ]ZLVFKHQ GHQ EHWHLOLJWHQ ,QVWLWXWLRQHQ YHU
VSULFKW
’DV :RUNIORZ0DQDJHPHQW6\VWHP VROO KLHUEHL ]XU 8QWHUVWW]XQJ GHU %HKDQGOXQJ
YRQ3DWLHQWHQYHUZHQGHWZHUGHQ,P*HJHQVDW]]XGHQPHLVWHQDQGHUHQ%HUHLFKHQ
LQ GHQHQ :RUNIORZ0DQDJHPHQW6\VWHPH HLQJHVHW]W ZHUGHQ JLEW HV LP PHGL]LQL
VFKHQ $QZHQGXQJVEHUHLFK ZlKUHQG GHU 7KHUDSLH HLQHV 3DWLHQWHQ HLQH 9LHO]DKO YRQ
6LWXDWLRQHQ LQ GHQHQ HLQ ODXIHQGHU:RUNIORZ DQ JHlQGHUWH 9HUKlOWQLVVH DQJHSDVVW
ZHUGHQPXVV)UGDV:RUNIORZ0DQDJHPHQW6\VWHPEHGHXWHWGLHVGDVVHVDXI(U
HLJQLVVHUHDJLHUHQXQGJHJHEHQHQIDOOVGHQ:RUNIORZ]XU/DXI]HLWXPEDXHQPXVV
’LH ]XU =HLW YHUIJEDUHQ NRPPHU]LHOOHQ :RUNIORZ0DQDJHPHQW6\VWHPH EHVLW]HQ
GLHVH 0|JOLFKNHLW LQ GHU 5HJHO QLFKW 0HLVWHQV LVW HV LKQHQ QXU P|JOLFKHQ HLQHQ





















Definition des Begriffes Workflow-Definition laut Workflow Management Coalition 
[WMC99]: 
„The automation of a business process, in whole or part, during which documents, 
information or tasks are passed from one participant to another for action, according to 
a set of procedural rules.“ 
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,Q GHU )ROJH ZHUGHQ $NWLYLWlWHQ KlXILJ DXFK DOV.QRWHQ XQG GLH %H]LHKXQJHQ ]ZL
VFKHQ GHQ $NWLYLWlWHQ DOV .DQWHQ RGHU 7UDQVLWLRQHQ EH]HLFKQHW :LFKWLJ ZLUG GLHV
ZHQQHVXPGLH0RGHOOLHUXQJGHV.RQWUROOXQG’DWHQIOXVVHVJHKHQZLUG




Definition des Begriffes Workflow-Management-System laut Workflow Management 
Coalition [WMC99]: 
„A system that defines, creates and manages the execution of workflows through the use 
of software, running on one or more workflow engines, which is able to interpret the 
process definition, interact with workflow participants and, where required, invoke the 
use of IT tools and applications.“ 

’DV 6\VWHP GDV GLH ’HILQLWLRQ (U]HXJXQJ 9HUZDOWXQJ XQG $XVIKUXQJ YRQ





WHNWXU YRQ :RUNIORZ0DQDJHPHQW6\VWHPHQ JHQDXHU YRUJHVWHOOW $Q GLHVHU 6WHOOH
ZHUGHQGDQQDXFKGLHYHUVFKLHGHQHQ.RPSRQHQWHQGHV6\VWHPVGLVNXWLHUW
%HL GHU ]HLWOLFKHQ %HWUDFKWXQJ HLQHV:RUNIORZV XQWHUVFKHLGHWPDQ ]ZLVFKHQ %XLOG
WLPH XQG 5XQWLPH :lKUHQG GHU %XLOGWLPH ZLUG GLH :RUNIORZ’HILQLWLRQ PRGHOOLHUW
XQG ]XU 5XQWLPHZLUG HLQH:RUNIORZ,QVWDQ] DXV GHU:RUNIORZ’HILQLWLRQ HU]HXJW
XQGDXVJHIKUW
:lKUHQGGHU9HUDUEHLWXQJHLQHU:RUNIORZ,QVWDQ]ZHUGHQYRQGHQ$NWLYLWlWHQVRJH
QDQQWH $NWLYLWlWV,QVWDQ]HQ HU]HXJW ’LHVH $NWLYLWlWV,QVWDQ]HQ ZHUGHQ GXUFK
PHQVFKOLFKH %HQXW]HU XQG PDVFKLQHOOH 5HVVRXUFHQ EHDUEHLWHW ’LH %HQXW]HU GHV















GDEHL GXUFKDXV P|JOLFK GDVV GLH %XLOGWLPH.RPSRQHQWH DXV YHUVFKLHGHQHQ :HUN
]HXJHQ EHVWHKW GLH DXFK YRQ YHUVFKLHGHQHQ+HUVWHOOHUQ VWDPPHQ N|QQHQ’DV (U
JHEQLVGHU.RPSRQHQWHVLQGGLH:RUNIORZ’HILQLWLRQHQ
’LHDQGHUH.RPSRQHQWH LVWGLH5XQWLPH.RPSRQHQWH$XIJDEHGHU5XQWLPH.RPSR









Modelling & Definition Tools


















DXI GHP .RQ]HSW ZHOFKHV YRQ GHU:RUNIORZ0DQDJHPHQW &RDOLWLRQ >:0&@ HQW
ZRUIHQ ZRUGHQ LVW ’LHVHV LVW LQ )DFKNUHLVHQ GXUFKDXV VHKU XPVWULWWHQ>-$%@ $Q
GLHVHU6WHOOHVROOGDV0RGHOODEHUQXUGD]XYHUZHQGHWZHUGHQXPGLH$UFKLWHNWXUHL
QHV :RUNIORZ0DQDJHPHQW6\VWHPV DOOJHPHLQ YRU]XVWHOOHQ )U HLQH GHWDLOOLHUWHUH
’LVNXVVLRQ ZUGH VLFK GDV .RQ]HSW GHU :RUNIORZ 0DQDJHPHQW &RDOLWLRQ DOOHUGLQJV
QLFKWXQEHGLQJWHLJQHQ
’DV 0RGHOO VROO ]XU ,GHQWLILNDWLRQ YRQ .RPSRQHQWHQ XQG 6FKQLWWVWHOOHQ HLQHV

















































UHQ ’LHVHV :HUN]HXJ VWHOOW GLH %XLOGWLPH.RPSRQHQWH GHV :RUNIORZ0D
QDJHPHQW6\VWHPV GDU ’LH %XLOGWLPH.RPSRQHQWH PXVV QLFKW ]ZDQJVOlXILJ
QXUHLQ:HUN]HXJXPIDVVHQ VRQGHUQNDQQDXFKDXVHLQHU5HLKHYRQ:HUN
]HXJHQ EHVWHKHQ GLH YHUVFKLHGHQH $XIJDEHQ GHU :RUNIORZ’HILQLWLRQ EHU
QHKPHQ(V LVW]XP%HLVSLHOP|JOLFKGDVVHVHLJHQH:HUN]HXJHIUGLH0R
GHOOLHUXQJ XQG GHQ 7HVW YRQ :RUNIORZ’HILQLWLRQHQ JLEW ’LH YHUVFKLHGHQHQ
:HUN]HXJHPVVHQQLFKWXQEHGLQJWQXUYRQHLQHP+HUVWHOOHUVWDPPHQGDQQ
LVWHVDOOHUGLQJV]ZLQJHQGQRWZHQGLJGDVVGLH6FKQLWWVWHOOHQXQG$XVWDXVFK











:HLVH LVW HVP|JOLFK GLH 6NDOLHUEDUNHLW XQG9HUIJEDUNHLW GHV:RUNIORZ0D
QDJHPHQW6\VWHPV]XYHUEHVVHUQXQGGLH/DVWEHVVHU]XEDODQFLHUHQ
’LH:RUNIORZ(QJLQHVVLQGIUGLH9HUDUEHLWXQJGHUDNWLYHQ:RUNIORZ,QVWDQ
]HQ ]XVWlQGLJ 6LH EHVLW]HQ 0HFKDQLVPHQ XP $QZHQGXQJVSURJUDPPH ]X
VWDUWHQGLHIUGLH$XVIKUXQJGHU:RUNIORZVQRWZHQGLJVLQG%HL$NWLYLWlWHQ













































0DQDJHPHQW6\VWHPV YRQ GHQ YHUVFKLHGHQHQ 5HFKQHUQ DXV =XJULII DXI GDV
:RUNIORZ6\VWHPKDEHQ’DPLWGLHVP|JOLFKLVWEHQ|WLJWGDV6\VWHPHLQH.RPPXQL
NDWLRQVVFKLFKW RGHU0LGGOHZDUHPLWWHOV GHUHU GLH YHUVFKLHGHQHQ.RPSRQHQWHQGHV
6\VWHPVPLWHLQDQGHUNRPPXQL]LHUHQXQG’DWHQDXVWDXVFKHQ
(LQH JDQ]ZLFKWLJH $XIJDEH GHU0LGGOHZDUH LVW GLH 8QWHUVWW]XQJ GHV’DWHQIOXVVHV
XQGGHUYHUWHLOWHQ$XVIKUXQJYRQ$NWLYLWlWHQ’LHVNDQQXQWHU8PVWlQGHQEHGHXWHQ





























HQWZLFNHOW ZHUGHQ GLH HLQH $GDSWDWLRQ GHU:RUNIORZV ]XU /DXI]HLW HUP|JOLFKW ’DV
.RQ]HSW GHU:RUNIORZ (QJLQH VROO GD]X LQ GDV *HVDPWNRQ]HSW HLQHV:RUNIORZ0D







Logische Fehler sind Ereignisse, die während der Ausführung der Workflows auftreten 
und die dazu führen, dass der Kontroll- und Datenfluss der betroffenen Workflows ge-































1DFKGHP DOOH YRQ GHP ORJLVFKHQ )HKOHU EHWURIIHQHQ:RUNIORZV XQWHUEURFKHQ VLQG
EHJLQQW GLH $GDSWDWLRQ GHV :RUNIORZV VLHKH $EVFKQLWW  $JHQWHQEDVLHUWH


























’DV HUDUEHLWHWH .RQ]HSW GHU :RUNIORZ (QJLQH VROO DQVFKOLHHQG LQ HLQHU SURWRW\SL
VFKHQ,PSOHPHQWLHUXQJXPJHVHW]WZHUGHQ+LHUEHLVROOHQVSH]LHOOGLH$OJRULWKPHQ]XU
(U]HXJXQJ$XVIKUXQJXQG8QWHUEUHFKXQJYRQ:RUNIORZVJHWHVWHWZHUGHQ











,P ]ZHLWHQ .DSLWHO ZLUG GDV 3URMHNW $*(17:25. YRUJHVWHOOW XQG DXI GLH HLQ]HOQHQ
.RPSRQHQWHQGHV:RUNIORZ0DQDJHPHQW6\VWHPVHLQJHJDQJHQ
’LH GUHL DQVFKOLHHQGHQ .DSLWHO EHIDVVHQ VLFK PLW GHU %XLOGWLPH XQG 5XQWLPH GHV
:RUNIORZ0DQDJHPHQW6\VWHPV =XHUVW ZLUG GLH ’HILQLWLRQ XQG 0RGHOOLHUXQJ HLQHV
:RUNIORZVEHVFKULHEHQ ,P$QVFKOXVVZHUGHQGLH$XIJDEHQGHU5XQWLPHYRUJHVWHOOW




ZHUGHQ GLH .RQ]HSWH XQG 3UREOHPH EHVSURFKHQ GLH GXUFK GLHVH 6FKLFKW DGUHVVLHUW


















SLHVWXGLHQ LVW DOOHUGLQJV GDVV HLQH 5HLKH YRQ (UHLJQLVVHQ ZlKUHQG HLQHU 7KHUDSLH
HLQWUHWHQ N|QQHQ GLH GXUFKGLH:RUNIORZ’HILQLWLRQQLFKWPRGHOOLHUW VLQG7URW]GHP
LVWHVQRWZHQGLJGDVVDXIGLHVH(UHLJQLVVHUHDJLHUWZHUGHQPXVV2IWPDOVVLQGVROFKH


































































kein BULK no CR
CR
BULK Initial
1 ONW = Oberer Normwert
2 Failure = Pro, NC, MR
3 TX nach 1, 2, 5 Jahren 
$EELOGXQJ+RFKPDOLJQHV1+/%HKDQGOXQJVSODQGHU6WXGLH%QDFK>1+/@



























 )/RJLF EHVLW]W HLQH IRUPDOH 6HPDQWLN GLH IU HLQH $XWRPDWLVLHUXQJ GHU
:RUNIORZ$GDSWDWLRQEHQ|WLJWZLUG












































SK\VLFLDQ YRQ GHU .ODVVHSHUVRQ DEJHOHLWHW VLQG ’LH .ODVVHSHUVRQ EHLQKDOWHW
GUHL$WWULEXWHQDPHELUWKGD\XQGVH[’HU7\SGHV$WWULEXWVVH[LVWHLQ$XI]lK





















 patients→→{john, bob}] 

,P%HLVSLHOZHUGHQ]ZHL2EMHNWH MRKQXQGDQQHDQJHOHJW’DV2EMHNW MRKQ LVW
YRQGHU.ODVVHSDWLHQWXQGDQQHLVWHLQ2EMHNWGHU.ODVVHSK\VLFLDQ’LHEHLGHQ











// Die Regel sagt aus, dass alle Patienten, deren Diagnose ″leukemia type AML″ ist, 
// von der Arztin Meier, Anne behandelt werden. 
 
D.name[“Meier, Anne”] ← P:patient ∧ P.diagnosis[“leukemia type AML”] ∧ 
P.doctor[D] 
 
// Die Anfrage liefert alle Patienten, deren Arztin Meier, Anne ist und deren Diagnose  
// ″lymphoma″ lautet. 
 

















































GHP :RUNIORZ (GLWRU GHP 5XOH 3URFHVVRU XQG GHU ’DWDEDVH $FFHVV /D\HU ’LH
’DWDEDVH $FFHVV /D\HU LVW HLQH .RPSRQHQWH GLH NHLQHU EHVWLPPWHQ 6FKLFKW GHV
:RUNIORZ0DQDJHPHQW6\VWHP ]XJHRUGQHW ZHUGHQ NDQQ ZHLO VLH DOOHQ 7HLOHQ GHV
:RUNIORZ0DQDJHPHQW6\VWHPV=XJULIIDXIGLH’DWHQGHU:RUNIORZ’HILQLWLRQHQXQG












UXQJ GHU :RUNIORZ’HILQLWLRQHQ GHU $GPLQLVWUDWLRQ YRQ:RUNIORZ7HLOQHKPHUQ XQG
GHU 9HUZDOWXQJ YRQ $QZHQGXQJVSURJUDPPHQ EHVWHKW =XU 6LFKHUVWHOOXQJ GHU .RU












:RUNIORZ,QVWDQ] DQ HLQHU EHOLHELJHQ 6WHOOH XQWHUEUHFKHQ XQG ]X HLQHP VSlWHUHQ
=HLWSXQNWIRUWVHW]WHQNDQQ
:lKUHQG GHU $XVIKUXQJ HLQHU:RUNIORZ,QVWDQ] DUEHLWHW GLH:RUNIORZ (QJLQH HQJ
PLWGHU’DWDEDVH$FFHVV/D\HUGHU&25%$0DQDJHPHQW/D\HUGHQ:RUNIORZ&OLHQWV
XQG GHQ $JHQWHQ GHU DJHQWHQEDVLHUWHQ 6FKLFKW ]XVDPPHQ ’LH ’DWDEDVH $FFHVV
/D\HUVWHOOWZLHEHUHLWVEHVFKULHEHQGLH6FKQLWWVWHOOH]XGHQ’DWHQEDQNHQEHUHLWXQG
GLH&25%$0DQDJHPHQW/D\HUZLUGEHQ|WLJWXP:RUNIORZ’DWHQEHUHLW]XVWHOOHQXQG
$QZHQGXQJVSURJUDPPH DXV]XIKUHQ’LH:RUNIORZ&OLHQWV VLQG GLH 6FKQLWWVWHOOH ]X
GHQ:RUNIORZ7HLOQHKPHUQPLWWHOVGHUGLH%HQXW]HUEHUDQVWHKHQGH$NWLYLWlWHQLQ
IRUPLHUWZHUGHQXQG$NWLYLWlWHQJHVWDUWHWZHUGHQN|QQHQ’LH$JHQWHQGHUDJHQWHQ











JHWUHQQWHQ ’DWHQEDQNHQ %XLOGWLPH XQG 5XQWLPH’DWHQEDQN JHVSHLFKHUW XP GLH
3HUVLVWHQ] ]XJHZlKUOHLVWHQ’D IUGDV3URMHNW$*(17:25.DXIHLQ UHODWLRQDOHV’D
WHQEDQNV\VWHP ,%0’%9HUVLRQ]XUFNJHJULIIHQZXUGHXQGHVHLQHQNRQ]HS
WLRQHOOHQ8QWHUVFKLHG ]ZLVFKHQREMHNWRULHQWLHUWHU3URJUDPPLHUVSUDFKHXQG UHODWLRQD
OHP ’DWHQEDQNV\VWHP JLEW ZLUG HLQH .RPSRQHQWH EHQ|WLJW GLH GHQ HUZlKQWHQ
LPSHGDQFHPLVPDWFKEHUZLQGHW’LH’DWDEDVH$FFHVV/D\HUELHWHWGLHVH0|JOLFKNHLW
XQG HUP|JOLFKW DXHUGHP GHQ =XJULII DXI :RUNIORZ’HILQLWLRQHQ XQG :RUNIORZ,Q
VWDQ]HQ RKQH ,QIRUPDWLRQHQ EHU GDV ’DWHQEDQNV\VWHP XQG GHUHQ 6SHLFKHUVWUXN
WXUHQ ]X EHVLW]HQ ’DPLW ZLUG HLQH K|KHUH $EVWUDNWLRQ ]ZLVFKHQ :RUNIORZ0D
QDJHPHQW6\VWHPXQG]XJUXQGHOLHJHQGHQ6SHLFKHUV\VWHPHUUHLFKW




GDPLW DQ GLH :RUNIORZ’HILQLWLRQHQ XQG :RUNIORZ,QVWDQ]HQ ]X JHODQJHQ ’D GLH


































KB - knowledge base













(LQ VROFKHV(UHLJQLV LPPHGL]LQLVFKHQ$QZHQGXQJVEHUHLFKZlUH ]XP%HLVSLHOZHQQ
EHL HLQHP 3DWLHQWHQ GLH $Q]DKO GHU /HXNR]\WHQ HLQHQ EHVWLPPWHQ*UHQ]ZHUW EHU
VFKUHLWHW
’HU$JHQWEHVLW]W ]XGLHVHP=ZHFNHLQH5HJHOEDVLV LQGHU IUGLH ORJLVFKHQ)HKOHU
HQWVSUHFKHQGH 5HJHOQ H[LVWLHUHQ ’LHVH 5HJHOQ VDJHQ DXV ZHOFKH .RQWUROODNWLRQHQ
DXV]XIKUHQVLQGXQGIUZHOFKHQ=HLWUDXP
%HLVSLHO
// Regel, die das Medikament ″Etoposid″ für die nächsten zwei Tage absetzt, wenn die  
// Anzahl der Leukozyten unter 1500/mm³ fällt 
 
drop(D)@[0,2 days] ←  
L:hematological-finding[pat → P, parameter→ leukozyte-count, unit → #/mm³,  
value → V] ∧ V < 1500 ∧ D:drug-application[pat → P’, drug-name → “Etoposid“] ∧  





























EHLP HUUHLFKHQ GHU $NWLYLWlW $ GHU %HQXW]HU EHIUDJW
ZHUGHQREGLH$NWLYLWlWQRFKDGlTXDWLVW























bQGHUXQJHQ YRUJHQRPPHQ ZXUGHQ ZLUG GHU &RQWURO






GHQ GLH.RQWUROODNWLRQHQEHUJHEHQ GLH GHU ORJLVFKH )HKOHU DXVJHO|VW KDW =LHO GHV
$GDSWDWLRQ$JHQWLVWHVGLHEHWURIIHQHQ:RUNIORZ,QVWDQ]HQHQWVSUHFKHQGGHQ.RQ
WUROODNWLRQHQ VR XP]XEDXHQ GDVV GLH :RUNIORZ,QVWDQ]HQ GHQ YHUlQGHUWHQ %HGLQ
JXQJHQDQJHSDVVWZHUGHQ












,QVWDQ] IRUWIDKUHQ -HGHV0DO ZHQQ HLQH $NWLYLWlW YRU GHU $XVIKUXQJ DQVWHKW GLH
















ZlKUHQG GHU $XVIKUXQJ HLQHU:RUNIORZ,QVWDQ] HLQ ORJLVFKHU )HKOHU DXIWULWW GDQQ
ZLUG GLH:RUNIORZ,QVWDQ] YRP &RQWURO $JHQW VRIRUW XQWHUEURFKHQ ’HU $GDSWDWLRQ
$JHQWYHUVXFKWGDQQDOVHUVWHVGLH5HJLRQGHV:RUNIORZV]XEHVWLPPHQGLHLQQHUKDOE
GHV DQJHJHEHQHQ=HLWLQWHUYDOOV YRUDXVVLFKWOLFKGXUFKODXIHQZLUG’LHVH5HJLRQZLUG
DXFK DOV$GDSWDWLRQVUHJLRQ EH]HLFKQHW ,QQHUKDOE GLHVHU 5HJLRQ ZHUGHQ DOOH $NWLYL
WlWHQ EH]JOLFK GHU .RQWUROODNWLRQHQ XQWHUVXFKW XQG GLH QRWZHQGLJHQ $GDSWDWLRQHQ
GXUFKJHIKUW$EVFKOLHHQGZLUGGHU:RUNIORZ0RQLWRULQJ$JHQWLQIRUPLHUWXQGGDPLW
EHDXIWUDJW GLH ZHLWHUH $XVIKUXQJ GHU :RUNIORZ,QVWDQ] ]X EHUZDFKHQ )U GHQ
)DOOGDVVGLH$XVIKUXQJGHU:RUNIORZ,QVWDQ]ODQJVDPHURGHUVFKQHOOHUHUIROJWDOV
GXUFKGHQ$GDSWDWLRQ$JHQWEHUHFKQHWZLUGGLH:RUNIORZ,QVWDQ]HUQHXWXQWHUEUR
FKHQ XQG GLH $GDSWDWLRQ DQ GLH JHlQGHUWH$GDSWDWLRQVUHJLRQ DQJHSDVVW’LHV NDQQ
EHGHXWHQGDVVbQGHUXQJHQZLHGHUUFNJlQJLJJHPDFKWZHUGHQPVVHQRGHU]XVlW]
OLFKHbQGHUXQJHQHUIRUGHUOLFK VLQG’HU9RUWHLO GLHVHU6WUDWHJLH LVWGDVV LP,GHDOIDOO
GLH:RUNIORZ,QVWDQ]QXUHLQHLQ]LJHV0DOXQWHUEURFKHQZHUGHQPXVVXQGVRPLWGLH




JLH YHUIROJW DQGHUQIDOOV ZLUG LPPHU ]XHUVW GLH SUlGLNDWLYH 6WUDWHJLH EHQXW]W:HQQ
VLFKDOOHUGLQJVZlKUHQGGHU9HUDUEHLWXQJGHU:RUNIORZ,QVWDQ]DE]HLFKQHWGDVVGLH




XQWHUVXFKW RE GLH YRUJHVFKODJHQHQ $OJRULWKPHQ ]XU %HVWLPPXQJ GHU $GDSWDWLRQV
3URMHNW$JHQW:RUN







NDWLYHQ $GDSWDWLRQV6WUDWHJLH LVW HV GLH $XIJDEH GHV :RUNIORZ 0RQLWRULQJ $JHQWV
IHVW]XVWHOOHQREGLH$EVFKlW]XQJGHU$GDSWDWLRQVUHJLRQULFKWLJZDU)DOOVGLH$EVFKlW
]XQJQLFKW NRUUHNWZDU GDQQPXVVGHU:RUNIORZ0RQLWRULQJ$JHQW GHQ$GDSWDWLRQ
$JHQW XQG GHQ &RQWURO $JHQW GDUEHU LQIRUPLHUHQ GDVV GLH $XVIKUXQJ GHU
:RUNIORZ,QVWDQ] VFKQHOOHU RGHU ODQJVDPHU DOV EHUHFKQHW ZDU ’HU &RQWURO $JHQW
VWRSSWGLH:RUNIORZ,QVWDQ]XQGGHU$GDSWDWLRQ$JHQWSDVVWGLH:RUNIORZ,QVWDQ]DQ
GLH JHlQGHUWH 6LWXDWLRQ DQ GLH GDGXUFK HQWVWDQGHQ LVW GDVV GLH $XVIKUXQJ GHV
:RUNIORZVVFKQHOOHURGHUODQJVDPHUZDU
’LHhEHUZDFKXQJGHU:RUNIORZ,QVWDQ]HQNDQQYRP:RUNIORZ0RQLWRULQJ$JHQWDXI














%HL GHU $GDSWDWLRQ HLQHU :RUNIORZ,QVWDQ] LVW ]X EHDFKWHQ GDVV YHUVFKLHGHQH
:RUNIORZ,QVWDQ]HQ $EKlQJLJNHLWHQ XQWHUHLQDQGHU KDEHQ >05@ ’LHV EHGHXWHW
3URMHNW$JHQW:RUN

GDVV bQGHUXQJHQ LQ HLQHU :RUNIORZ,QVWDQ] ]X bQGHUXQJHQ LQ GHQ DEKlQJLJHQ










LVW GLH VRJHQDQQWH&25%$0DQDJHPHQW /D\HU ’LHZLFKWLJVWH )XQNWLRQ GHU &25%$






ZXUGH &25%$ &RPPRQ 2EMHFW 5HTXHVW %URNHU $UFKLWHFWXUH DOV HLQ 6WDQGDUG JH
ZlKOW &25%$ KDW GHQ 9RUWHLO GDVV HV YRQ HLQHU XQDEKlQJLJHQ 2UJDQLVDWLRQ GHU





JUDPPH XQG’DWHQ &25%$2EMHNWH VLQG ’LH ’HILQLWLRQ GHU ’DWHQ XQG GLH ,PSOH
PHQWLHUXQJGHU$QZHQGXQJVSURJUDPPHYHUELUJWVLFK LQGHQMHZHLOLJHQ&25%$.ODV
VHQ-HGHU&25%$.ODVVHLVWHLQH)/RJLF.ODVVH]XJHRUGQHWGLHGLHVH5HVVRXUFHDXI
GHQ REHUHQ 6FKLFKWHQ GHV :RUNIORZ0DQDJHPHQW6\VWHPV UHSUlVHQWLHUW ’DGXUFK
N|QQHQGLHREHUHQ6FKLFKWHQGHV:RUNIORZ0DQDJHPHQW6\VWHPVDXIHLQHPHLQKHLW
OLFKHQ ’DWHQPRGHOO DUEHLWHQ XQG N|QQHQ VRPLW YRQ GHQ YDULLHUHQGHQ ,PSOHPHQWLH






ELOGHQGLH*UXQGODJH IUGLH(UNHQQXQJYRQ ORJLVFKHQ)HKOHUQXQG LVWHQWVFKHLGHQG
IUGLHG\QDPLVFKH$GDSWDWLRQGHU:RUNIORZV




,QGLHVHP$EVFKQLWWZLUGHLQ%HLVSLHO:RUNIORZYRUJHVWHOOW GHU LQGHU)ROJH ]XU(U
OlXWHUXQJEHVWLPPWHU.RQ]HSWHYHUZHQGHWZHUGHQVROO’HU:RUNIORZ LVW LQ+LQEOLFN
DXIGHQPHGL]LQLVFKHQ.RQWH[WGHV3URMHNWHV$*(17:25.DXVGHPRQNRORJLVFKHQ$Q






























GLNDPHQW QXU HLQ0DO ’HU XQWHUVWH 3IDG GHU 9HU]ZHLJXQJ YHUDEUHLFKW GDV0HGLND
3URMHNW$JHQW:RUN

PHQW KLQJHJHQ VHFKV 0DO ’LHV JHVFKLHKW LQQHUKDOE HLQHU 6FKOHLIH GLH VHFKV 0DO
GXUFKODXIHQZLUG’LH3IDGHGHU9HU]ZHLJXQJGLHEHUHLWV]XP(QGHJHNRPPHQVLQG
ZDUWHQ DXI GDV (QGH GHV OHW]WHQ 3IDGHV1DFKGHPDOOH 3IDGHGHU9HU]ZHLJXQJEH
HQGHWZXUGHQLVWDXFKGLH9HU]ZHLJXQJEHHQGHWXQGGHU:RUNIORZNDQQIRUWJHVHW]W














PDWLRQHQ ]X HUIDVVHQ XQG ]X YHUZDOWHQ =XU SHUVLVWHQWHQ 6SHLFKHUXQJ DOOH ’DWHQ
ZHUGHQ GLHVH LQ GHU %XLOGWLPH’DWHQEDQN JHVLFKHUW ’LH %XLOGWLPH’DWHQEDQN VWHOOW





’DV %XLOGWLPH0RGHOO VWHOOW GLH %DVLV GHV JHVDPWHQ:RUNIORZ0DQDJHPHQW6\VWHPV
GDU’DV0RGHOOEHVFKUHLEWZLHHLQ:RUNIORZGHILQLHUWLVWXQGZHOFKH.RQVWUXNWHGHV
.RQWUROO XQG’DWHQIOXVVHV ]XU0RGHOOLHUXQJ HLQHV:RUNIORZV H[LVWLHUHQ’DPLWZLUG
GLH )XQNWLRQVZHLVH GHV JHVDPWHQ :RUNIORZ0DQDJHPHQW6\VWHPV IHVWJHOHJW $XV
GLHVHP *UXQGHZXUGH GDV %XLOGWLPH0RGHOO LQ =XVDPPHQDUEHLWPLW GHQ 9HUIDVVHUQ
GHU ’LSORPDUEHLWHQ >*5( %2(@ XQG GHU /HLWXQJ GHV 3URMHNWV $*(17:25.
>08(@VSH]LIL]LHUW
,QGLHVHP$EVFKQLWW VROO GDV0RGHOO DXV6LFKWGHV0RGHOOLHUHUVHLQHV:RUNIORZVEH
VFKULHEHQZHUGHQ$XIGLH8PVHW]XQJGHV%XLOGWLPH0RGHOOV LQHLQ80/0RGHOOXQG























$OOH $NWLYLWlWV’HILQLWLRQHQ KDEHQ JHPHLQ GDVV VLH EHU ,QSXW2EMHNWH XQG2XWSXW



































// Die Aktivitäts-Definition beschreibt eine Medikamentengabe, wobei dem Patienten das 
// Medikament "Etoposid" in der Dosierung 100 mg/m² verabreicht wird. 
 
drug-administration[drug-name="Etoposid", dosage=100, unit="mg/m²"] 

-HGHUHLQIDFKHQ$NWLYLWlWV’HILQLWLRQLVWHLQH/LVWHYRQ$QZHQGXQJVSURJUDPPH]XJH


















(LQH NRPSOH[H $NWLYLWlWV’HILQLWLRQ EHLQKDOWHW HLQHQ6XEZRUNIORZ GHU EHL (UUHLFKHQ
GHV ]XJHK|ULJHQ $NWLYLWlWVNQRWHQV DXVJHIKUW ZLUG (LQ 6XEZRUNIORZ VHOEVW LVW HLQH
:RUNIORZ’HILQLWLRQ GLH XQWHU 8PVWlQGHQ DXFK HLJHQVWlQGLJ DXVJHIKUW ZHUGHQ
NDQQ’HU6XEZRUNIORZHLQHUNRPSOH[HQ$NWLYLWlWV’HILQLWLRQNDQQVHLQHUVHLWVZLHGHU
DXV NRPSOH[HQ $NWLYLWlWV’HILQLWLRQHQ EHVWHKHQ VR GDVV HLQH 9HUVFKDFKWHOXQJ GHU
$NWLYLWlWV’HILQLWLRQHQP|JOLFKLVW
’HU6XEZRUNIORZNHQQWNHLQH,QSXWXQG2XWSXW2EMHNWHZLHGLH$NWLYLWlWV’HILQLWLRQ










VWLPPWHQ *HVFKlIWVSUR]HVV ]X UHDOLVLHUHQ ’LHV EHGHXWHW GDVV ]X MHGHU HLQIDFKHQ
$NWLYLWlWHLQH5HLKHYRQ$QZHQGXQJVSURJUDPPHQDVVR]LLHUWVLQGGLHDXVJHIKUWZHU
GHQZHQQ GLH $NWLYLWlW JHVWDUWHWZLUG’DEHL XQWHUVFKHLGHWPDQ ]ZLVFKHQDXWRPD
WLVFKHQXQGPDQXHOOHQ$NWLYLWlWHQ

 $XWRPDWLVFKH $NWLYLWlWHQ EHGHXWHQ GDVV GLH DVVR]LLHUWHQ $QZHQGXQJVSUR
JUDPPHRKQHGLH,QWHUDNWLRQPLWHLQHP1XW]HUDXVJHIKUWZHUGHQ’HUYHU





DNWLRQ EHQ|WLJHQ ’HU 1XW]HU HUKlOW LQ MHGHP )DOO HLQHQ (LQWUDJ LQ VHLQH
:RUNIORZ%XLOGWLPH

:RUNOLVW :HQQ NHLQH $QZHQGXQJVSURJUDPPH ]X HLQHU $NWLYLWlW DVVR]LLHUW
VLQG GDQQPXVV GHU1XW]HU GLH $NWLYLWlW YRQ+DQGDXVIKUHQXQGEHVWlWLJW
GDV(QGHGHU$NWLYLWlWLQGHPHUGHQ(LQWUDJLQGHU:RUNOLVWDXVZlKOW,PDQ








 $QZHQGXQJVSURJUDPPH GLH QDFK GHP 6WDUW QLFKW PHKU YRP
:RUNIORZ0DQDJHPHQW6\VWHP EHHLQIOXVVW ZHUGHQ N|QQHQ GDV
KHLW ZHGHU GHU 6WDWXV GHV $QZHQGXQJVSURJUDPPV LVW DEUXIEDU
QRFKNDQQGDV$QZHQGXQJVSURJUDPPDQHLQHP3KDVHQ&RPPLW
3URWRNROOWHLOQHKPHQ
 $QZHQGXQJVSURJUDPPH GLH QDFK LKUHP (QGH HLQH 5FNPHOGXQJ
EHU GHQ 6WDWXV GHV $QZHQGXQJVSURJUDPPV OLHIHUQ DEHU QLFKW LQ
GHU/DJHVLQGDQHLQHP3KDVHQ&RPPLW3URWRNROOWHLO]XQHKPHQ








’LH $QZHQGXQJVSURJUDPPH N|QQHQ DXI YHUVFKLHGHQHQ 5HFKQHUQ XQG 3ODWWIRUPHQ
JHVSHLFKHUW XQG DXVJHIKUWZHUGHQ’LH UHFKQHU XQG SODWWIRUPEHUJUHLIHQGH .RP
PXQLNDWLRQ ]ZLVFKHQ :RUNIORZ0DQDJHPHQW6\VWHP XQG $QZHQGXQJVSURJUDPPHQ
HUIRUGHUW GHQ (LQVDW] HLQHU 0LGGOHZDUH LQ GLHVHP )DOO &25%$ $XV GLHVHP *UXQG
:RUNIORZ%XLOGWLPH

ZHUGHQ GLH $QZHQGXQJVSURJUDPPH EHU HLQH &25%$6FKQLWWVWHOOH DQJHVWHXHUW (V
ZLUGGDYRQDXVJHJDQJHQGDVVDOOH$QZHQGXQJVSURJUDPPHGLHVH6FKQLWWVWHOOHXQWHU
VWW]HQ ’LH $QZHQGXQJVSURJUDPPH GLH GLHVH 6FKQLWWVWHOOH QLFKW VHOEVW LPSOHPHQ
WLHUHQ PVVHQ GLHVH &25%$6FKQLWWVWHOOH EHU GHQ 8PZHJ HLQHV:UDSSHUV EHUHLW
VWHOOHQ ’HU :UDSSHU LPSOHPHQWLHUW GDQQ GLH &25%$6FKQLWWVWHOOH XQG VWHXHUW GDV
$QZHQGXQJVSURJUDPP ’HU :UDSSHU YHUELUJW GLH ZDKUH ,PSOHPHQWLHUXQJ GHV $Q





VDW] GLH WUDGLWLRQHOO HLQH KLHUDUFKLVFKH 6WUXNWXU KDEHQ’DPLW HLQ:RUNIORZ DXI GLH
:HLVH DXVJHIKUW ZHUGHQ NDQQ ZLH GHU ]XJUXQGHOLHJHQGH *HVFKlIWVSUR]HVV LVW HV
QRWZHQGLJ GLHVH KLHUDUFKLVFKHQ 6WUXNWXUHQ LP :RUNIORZ0DQDJHPHQW6\VWHP
XP]XVHW]HQ




GLH 0|JOLFKNHLW HLQHU 5ROOH HLQHQ 6WHOOYHUWUHWHU ]X]XRUGQHQ ZLH ]XP %HLVSLHO
$VVLVWHQ]DU]W DOV 6WHOOYHUWUHWHU GHV 6WDWLRQVDU]WHV ’DPLW ZLUG HV P|JOLFK GLH
KLHUDUFKLVFKH 6WUXNWXU HLQHU 2UJDQLVDWLRQ LP :RUNIORZ0DQDJHPHQW6\VWHP ]X
PRGHOOLHUHQ
)UGLH$XVIKUXQJHLQHV:RUNIORZVEHGHXWHWGLHVHV0RGHOOGDVVMHGH$NWLYLWlWHLQHU
5ROOH ]XJHRUGQHW LVW GLH IU GHUHQ $XVIKUXQJ YHUDQWZRUWOLFK LVW ,P )DOOH HLQHU





DXVIKUHQ VROOPXVV HU VLFK DP:RUNIORZ0DQDJHPHQW6\VWHPDQPHOGHQ’DGXUFK
LVW GDV:RUNIORZ0DQDJHPHQW6\VWHP LQ GHU /DJH IHVW]XVWHOOHQ ZDQQ XQG ZR HLQ




















’HU .RQWUROOIOXVV NHQQW GUHL $UWHQ YRQ .QRWHQ.RQWUROOIOXVVNQRWHQ$NWLYLWlWVNQRWHQ
XQG .RPPXQLNDWLRQVNQRWHQ .RQWUROOIOXVVNQRWHQ WUDJHQ QLFKW ]XU $XVIKUXQJ GHV

















/RRS6WDUW XQG /RRS(QG.QRWHQ ZHUGHQ YHUZHQGHW ZHQQ HLQH 6FKOHLIH LQ GHQ
:RUNIORZHLQJHIJWZHUGHQVROO’DEHLXPVFKOLHHQGLHEHLGHQ.QRWHQGLH$NWLYLWlWHQ
GLHZLHGHUKROW DXVJHIKUWZHUGHQ VROOHQ:LFKWLJ LVW GDEHL GDVV GLH EHLGHQ.QRWHQ
LPPHUHLQ3DDUELOGHQXQGQLFKWHLQ]HOQDXIWUHWHQ’HU/RRS(QG.QRWHQEHVLW]W]ZHL
DXVJHKHQGH7UDQVLWLRQHQYRQGHQHQGLHHLQH]XUFN]XP/RRS6WDUW.QRWHQXQGGLH







6FKOHLIH ZHUGHQ ’DWHQIOXVV.DQWHQ YRQ DXHUKDOE GHU 6FKOHLIH DEHU GDIU NHLQH















































6SOLW RGHU $1’6SOLW DXIWUHWHQ $XFK KDW GHU .QRWHQ ZLHGHU
PHKU DOV ]ZHL HLQJHKHQGH 7UDQVLWLRQHQ’HU .QRWHQZLUG DO
OHUGLQJV EHUHLWV GDQQ DNWLYLHUW ZHQQ HLQH GHU HLQJHKHQGHQ
7UDQVLWLRQHQ DNWLYLHUW ZXUGH $OOH DQGHUHQ .RQWUROOSIDGH GLH
SDUDOOHODXVJHIKUWZHUGHQZHUGHQJOHLFK]HLWLJDEJHEURFKHQ
21(-RLQ&RPSOHWH ’LHVHU.QRWHQYHUKlOWVLFKZLHGHU21(-RLQ&DQFHODOOHUGLQJV
ZHUGHQGLH SDUDOOHO DEJHDUEHLWHWHQ3IDGHQLFKW DEJHEURFKHQ



























ZLUG LPPHUJHQDXHLQH$NWLYLWlWV’HILQLWLRQ ]XJHRUGQHW GLH HQWZHGHUHLQHHLQIDFKH
$NWLYLWlWV’HILQLWLRQ RGHU NRPSOH[H $NWLYLWlWV’HILQLWLRQ GDUVWHOOW ,P )DOO HLQHU HLQ
IDFKHQ $NWLYLWlWV’HILQLWLRQ ZHUGHQ GLH $QZHQGXQJVSURJUDPPH GLH GHU $NWLYLWlWV
:RUNIORZ%XLOGWLPH









QHU DQGHUHQ :RUNIORZ,QVWDQ] ]X NRRUGLQLHUHQ ’LH YHUVFKLHGHQHQ :RUNIORZ,Q
VWDQ]HQPVVHQ GDEHL QLFKW ]ZDQJVOlXILJ DXI HLQHP:RUNIORZ0DQDJHPHQW6\VWHP
ODXIHQ
’LH .RPPXQLNDWLRQ ]X GHP DQGHUHQ :RUNIORZ,QVWDQ]HQ ZLUG PLW +LOIH GHV ,QWHU





&RPP,Q ’LHVHU .QRWHQ ZDUWHW DXI HLQH HLQJHKHQGH .RPPXQLNDWLRQ XQG GHU
.RQWUROOIOXVVZLUGQLFKWIRUWJHIDKUHQELVGLHVH.RPPXQLNDWLRQ]ZLVFKHQ
GHQ:RUNIORZ,QVWDQ]HQJHVFKHKHQLVW
&RPP2XW ’LHVHU .QRWHQ VWHOOW HLQH .RPPXQLNDWLRQ ]X HLQHU DQGHUHQ :RUNIORZ
,QVWDQ] KHU XQG IlKUW LP.RQWUROOIOXVV IRUW VREDOGGLH.RPPXQLNDWLRQ
]ZLVFKHQGHQ:RUNIORZ,QVWDQ]HQHUIROJUHLFKZDU
&RPP([F ’LHVHU .QRWHQ ZLUG GD]X EHQXW]W XP HLQH $NWLYLWlW LQ HLQHU DQGHUHQ
:RUNIORZ,QVWDQ] DXV]XIKUHQ ’HU .QRWHQ NDQQ HUVW GDQQ PLW GHP









GLH :RUNIORZ,QVWDQ] GDUEHU LQIRUPLHUW GDVV GLH .RPPXQLNDWLRQ ]X GHU DQGHUHQ
:RUNIORZ,QVWDQ] QLFKW LQ GHU YRUJHVHKHQHQ =HLW VWDWWJHIXQGHQ KDW ’DPLW LVW HV




7UDQVLWLRQHQ KDEHQ GLH $XIJDEH GLH 9HUELQGXQJ ]ZLVFKHQ GHQ .QRWHQ KHU]XVWHOOHQ
























’LHVH $UW YRQ %HGLQJXQJ NDQQ RKQH WHPSRUDOH %HGLQJXQJ
QXU IUGLHDXVJHKHQGHQ7UDQVLWLRQHQHLQHV256SOLW.QRWHQV










1HEHQ GHQ UHLQHQ ZHUWEDVLHUWHQ E]Z WHPSRUDOHQ %HGLQJXQJHQ H[LVWLHUHQ
DXFK %HGLQJXQJHQ GLH DXV ZHUWEDVLHUWHQ XQG WHPSRUDOHQ %HGLQJXQJHQ ]X
VDPPHQJHVHW]WVLQG7UDQVLWLRQHQPLWHLQHUVROFKHQ%HGLQJXQJZHUGHQGDQQ
DNWLYLHUW ZHQQ GLH PLQLPDOH :DUWH]HLW EHUVFKULWWHQ LVW XQG ]XVlW]OLFK GLH








IDKUHQZHUGHQ ,QGHPPDQGLHPLQLPDOH:DUWH]HLW DXI1XOO VHW]W NDQQPDQ
HUUHLFKHQGDVVGLH%HGLQJXQJVLFKZLHHLQHZHUWEDVLHUWH%HGLQJXQJYHUKlOW
















VDWLRQV7UDQVLWLRQ LQQHUKDOE HLQHU 6FKOHLIH OLHJW’LHVZUGHNHLQHQ6LQQPD








































(LQ 6RQGHUIDOO VLQG GLH NRQVWDQWHQ2EMHNW6SH]LILNDWLRQHQPLW GHQHQ HVP|JOLFK LVW
HLQH IHVWH =HLFKHQNHWWH RGHU =DKO ]X GHILQLHUHQ ’LHVH $UW YRQ2EMHNW6SH]LILNDWLRQ
EHVLW]W ]XVlW]OLFK ]XP1DPHQXQGGHU.ODVVHHLQHQ:HUW:HQQEHLGHU’HILQLWLRQ
NHLQ :HUW GHILQLHUW ZXUGH GDQQ PXVV EHL GHU ,QLWLDOLVLHUXQJ GHU :RUNIORZ,QVWDQ]
GLHVHU:HUWJHVHW]WZHUGHQ’LHVJHVFKLHKWGXUFKGLH,QWHUDNWLRQPLWGHP%HQXW]HU
%HLGH$UWHQYRQ2EMHNW6SH]LILNDWLRQHQZHUGHQDXFK IUGLH’HILQLWLRQYRQJOREDOHQ
2EMHNWHQ GHU :RUNIORZ’HILQLWLRQ YHUZHQGHW :lKUHQG GHU ,QLWLDOLVLHUXQJ GHU
:RUNIORZ,QVWDQ]PVVHQGLHVH2EMHNW6SH]LILNDWLRQHQPLW’DWHQJHIOOWZHUGHQ,P









$NWLYLWlWHQQLFKW HLQV ]XHLQVHUIROJHQPXVV’DVEHGHXWHWGDVVQLFKW ]ZDQJVOlXILJ
GLH2XWSXW2EMHNWH GHU4XHOODNWLYLWlWPLW GHQ ,QSXW2EMHNWHQGHU =LHODNWLYLWlW EHU


























































GLH2EMHNW6SH]LILNDWLRQ DXI GDV2EMHNW DOV*DQ]HV’LHV JHVFKLHKW GDQQZHQQGHU












DVVLJQPHQW ’HU =LHOSIDG HUKlOW HLQH 5HIHUHQ] DXI GHQ 4XHOOSIDG ’DPLW JUHLIHQ
EHLGH3IDGHDXIGDVJOHLFKH2EMHNW]X
VKDOORZFRS\ ’DV2EMHNWGHV4XHOOSIDGHVZLUGLQGDV2EMHNWGHV=LHOSIDGHVNRSLHUW
DOOHUGLQJV ZHUGHQ IU 8QWHUREMHNWH QXU GLH 5HIHUHQ]HQ NRSLHUW XQG
QLFKWGLH2EMHNWHVHOEVW
GHHSFRS\ ’DV 2EMHNW GHV 4XHOOSIDGHV ZLUG PLWVDPW DOOHU 8QWHUREMHNWH LQ GDV




































ZHUGHQ’DWHQGHU$NWLYLWlW LQ GHU H[WHUQHQ’DWHQTXHOOH HLQJHIJW JHlQGHUW
RGHU JHO|VFKW ’HU ’DWHQIOXVV ]XU H[WHUQHQ ’DWHQTXHOOH ZLUG PLW +LOIH YRQ
0DQLSXODWLRQ4XHULHVUHDOLVLHUWGLHGLHHQWVSUHFKHQGHQ2EMHNWHLQGLH’DWHQ





































,Q GHU ELVKHULJHQ ’LVNXVVLRQ LVW HUNHQQEDU JHZRUGHQ GDVV GLH $XVIKUXQJ HLQHV
:RUNIORZVHLQODQJOHELJHU3UR]HVVLVWGHUXQWHU8PVWlQGHQ6WXQGHQ7DJHRGHU:R




VRXUFHQ XQG GHU ’DXHU GHU $XVIKUXQJ LVW HV OHLFKW HLQVLFKWLJ GDVV ZlKUHQG GHU
$XVIKUXQJ  HLQHV:RUNIORZV HLQH JDQ]H 5HLKH YRQ )HKOHUQ HLQWUHWHQ N|QQHQ ’LH
%HKDQGOXQJ GLHVHU )HKOHU LVW IU GLH $XVIKUXQJ GHU:RUNIORZV XQG GDV:RUNIORZ
0DQDJHPHQW6\VWHPYRQHQWVFKHLGHQGHU5ROOH
$XIJUXQGGHU9LHOIDOW DQ )HKOHUDUWHQ LVW HVZLFKWLJ ]XHUVWHLQPDOGLHYHUVFKLHGHQHQ
)HKOHUDUWHQ]XLGHQWLIL]LHUHQ,QGHU+DXSWVDFKHODVVHQVLFKYLHUYHUVFKLHGHQHQ)HKOHU











:RUNIORZV GLH ELV ]X GLHVHP =HLWSXQNW EHUHLWV HUIROJUHLFK EHHQGHWZXUGHQ




HLQ ’DWHQEDQNV\VWHP YHUZHQGHW ZLUG ’DV :RUNIORZ0DQDJHPHQW6\VWHP




=HLWSXQNW GHV )HKOHUV JHUDGH DXVJHIKUW ZXUGH ’LH XQWHUEURFKHQHQ $NWLYL
WlWHQPVVHQ GDQQ ]XUFNJHIDKUHQ RGHU NRPSHQVLHUW ZHUGHQ $QVFKOLHHQG
N|QQHQGLH:RUNIORZVIRUWJHVHW]WZHUGHQ






6\VWHPIHKOHU EHWUHIIHQ GDV :RUNIORZ0DQDJHPHQW6\VWHP XQG EHGHXWHQ
GDVV HLQHGHU 6RIWZDUHNRPSRQHQWHQGHV:RUNIORZ0DQDJHPHQW6\VWHPVHL
QHQ)HKOHUYHUXUVDFKWKDW ,P1RUPDOIDOOZLUGGDYRQDXVJHJDQJHQGDVVDOOH
.RPSRQHQWHQ GHV 6\VWHPV IHKOHUIUHL DUEHLWHQ ’LHV VFKOLHW DEHU QLFKW DXV
GDVVHVGXUFKlXHUH8PVWlQGHWURW]GHP]X)HKOHUVLWXDWLRQHQNRPPHQNDQQ
$OOH 7HLOH GHV :RUNIORZ0DQDJHPHQW6\VWHPV VLQG GDUXP DXIJHRUGHUW HQW
VSUHFKHQGH 0DQDKPHQ ]XU )HKOHUEHKDQGOXQJ ]X HUJUHLIHQ VR GDVV GDV
:RUNIORZ0DQDJHPHQW6\VWHP DXFK LP )HKOHUIDOO VHLQH $UEHLW IRUWVHW]HQ
NDQQ:HQQVLFKGLHVQLFKWJHZlKUOHLVWHQOlVVWGDQQYHUKlOWVLFKGLHVH$UWYRQ










ZlKUHQG GHU $XVIKUXQJ HLQHV :RUNIORZV HLQ )HKOHU HLQWULWW ]XP %HLVSLHO
GXUFK HLQH JHVFKHLWHUWH $NWLYLWlW RGHU HLQHP IHKOHUKDIWHQ ’DWHQIOXVV GDQQ
PVVHQ GLHVH )HKOHU YRP:RUNIORZ0DQDJHPHQW6\VWHPEHKDQGHOWZHUGHQ
$XIJUXQG GHU8QWHUVFKLHGH GHU 7UDQVDNWLRQHQ LQ’DWHQEDQNV\VWHPHQ XQG LQ
:RUNIORZV ZXUGHQ HLJHQH .RQ]HSWH IU GLH )HKOHUEHKDQGOXQJ LQ :RUNIORZV
HQWZLFNHOW
’LH %HKDQGOXQJ YRQ 7UDQVDNWLRQVIHKOHUQ ZLUG ]XP PRPHQWDQHQ =HLWSXQNW
YRP:RUNIORZ0DQDJHPHQW6\VWHPQRFKQLFKWXQWHUVWW]WGDGLHVHLQH8Q
WHUVWW]XQJ GXUFK GLH &25%$ 0DQDJHPHQW /D\HU YRUDXVVHW]HQ ZUGH XP
’DWHQXQG$QZHQGXQJVSURJUDPPHWUDQVDNWLRQVJHVFKW]WDXV]XIKUHQ7URW]
GHPZHUGHQDXVJHZlKOWH.RQ]HSWHIU:RUNIORZ7UDQVDNWLRQHQLPIROJHQGHQ








GHV:RUNIORZ0DQDJHPHQW6\VWHPV LVW’LHVH$UW YRQ )HKOHUQXQWHUVFKHLGHW
VLFK LQ VRIHUQ YRQ GHQ 7UDQVDNWLRQVIHKOHUQ GDVV EHL GLHVHQ QXU GLH WHFKQL
VFKHQ)HKOHUZlKUHQGGHU$XVIKUXQJGHV:RUNIORZVEHKDQGHOWZHUGHQ:LH










:RUNIORZV DXVJHIKUWZHUGHQ ’HU:RUNIORZ NDQQ GDEHL DOV HLQH 7UDQVDNWLRQ RGHU
HLQH5HLKHYRQ7UDQVDNWLRQHQDXIJHIDVVWZHUGHQGLHGHQ:RUNIORZYRQHLQHPNRQVL




:RUNIORZ7UDQVDNWLRQHQ XQWHUVFKHLGHQ VLFK DOOHUGLQJV LQ HLQLJHQ 3XQNWHQ YRQ GHQ
7UDQVDNWLRQHQZLHPDQVLHYRQGHQ’DWHQEDQNV\VWHPHQNHQQW

’LH ZLFKWLJVWHQ 8QWHUVFKLHGH ]ZLVFKHQ ’DWHQEDQN7UDQVDNWLRQHQ XQG :RUNIORZ
7UDQVDNWLRQHQVLQG
 :RUNIORZ7UDQVDNWLRQHQ VLQG ODQJOHELJH 3UR]HVVH GLH 6WXQGHQ ELV :RFKHQ





 ,P )HKOHUIDOO VROOHQ :RUNIORZ7UDQVDNWLRQHQ QLFKW ZLH ’DWHQEDQN7UDQVDNWL
RQHQYROOVWlQGLJ]XUFNJHVHW]WZHUGHQ%DFNZDUG5HFRYHU\VRQGHUQQXUGLH











 :RUNIORZ7UDQVDNWLRQHQ N|QQHQ $NWLYLWlWHQ HQWKDOWHQ GLH HLQH %H]LHKXQJ
]XHLQDQGHU EHVLW]HQ:HQQ HLQH VROFKH $NWLYLWlW YRQ HLQHP )HKOHU EHWURIIHQ
LVWVRPVVHQDXFKDOOHDEKlQJLJHQ$NWLYLWlWHQUFNJlQJLJJHPDFKWZHUGHQ
RGHU NRPSHQVLHUW ZHUGHQ %HL ’DWHQEDQN7UDQVDNWLRQHQ ZLUG GDJHJHQ YRQ
HLQHU $WRPDULWlW GHU 7UDQVDNWLRQ DXVJHJDQJHQ VR GDVV HV NHLQH $EKlQJLJ
NHLWHQ]ZLVFKHQ7UDQVDNWLRQHQJLEW

:HQQ]XP%HLVSLHOEHLGHU%HKDQGOXQJHLQHV3DWLHQWHQHLQ)HKOHUHLQWULWW VR LVW HV
QLFKW ZQVFKHQVZHUW DOOH $NWLYLWlWHQ GHV:RUNIORZV VSULFK GLH JDQ]H %HKDQGOXQJ
UFNJlQJLJ]XPDFKHQ=LHOGHU5HFRYHU\VROOWHHVHKHUVHLQQXUGLH$NWLYLWlWHQUFN
JlQJLJ]XPDFKHQGLHYRQHLQHP)HKOHUEHWURIIHQVLQG$EJHVHKHQGDYRQ LVWHV LQ









:RUNIORZ7UDQVDNWLRQHQ DQJHZHQGHWZHUGHQ ’LHV KDW ]X HLQHU $EVFKZlFKXQJ GHV
$&,’3DUDGLJPDV IU :RUNIORZ7UDQVDNWLRQHQ JHIKUW 6SH]LHOO GLH $WRPDULWlW XQG
,VRODWLRQ GHV $&,’3DUDGLJPDV LVW IU:RUNIORZV VR QLFKWPHKU SUDNWLNDEHO ,Q GHU
=ZLVFKHQ]HLWZXUGHQHLQLJH.RQ]HSWHIU:RUNIORZ7UDQVDNWLRQHQHQWZLFNHOWGLHGDV
3UREOHPGHU)HKOHUEHKDQGOXQJLQ:RUNIORZVYHUVXFKHQ]XO|VHQ=XGHQZLFKWLJVWHQ
.RQ]HSWHQ IU :RUNIORZ7UDQVDNWLRQHQ JHK|UHQ 6DJDV &RQ7UDFWV $WRPDULWlWV
6SKlUHQXQG.RPSHQVDWLRQV6SKlUHQ

,P IROJHQGHQ VROOHQ DXVJHZlKOWH .RQ]HSWH YRUJHVWHOOWZHUGHQ GLH VLFK VSH]LHOOPLW
GHU )RUZDUG5HFRYHU\ EHVFKlIWLJHQ’LH ,GHHQ GLH GLHVHQ.RQ]HSWHQ ]XJUXQGH OLH
JHQODVVHQVLFKDXFKIUGLH8QWHUEUHFKXQJGHU:RUNIORZVYHUZHQGHQZLHVLHIUGLH




(LQHQ $QVDW] IU :RUNIORZ7UDQVDNWLRQHQ VWHOOW GDV DQ GHU 8QLYHUVLWlW
6WXWWJDUWHQWZLFNHOWH&RQ7UDFW0RGHOO>5:56@GDU’LHVHV.RQ]HSWEH
VFKlIWLJW VLFK EHVRQGHUV GDPLW GDV $&,’3DUDGLJPD XP 0|JOLFKNHLWHQ GHU
)RUZDUG5HFRYHU\]XHUZHLWHUQ
(LQ:RUNIORZZLUG LP&RQ7UDFW0RGHOODOV&RQWUDFWEH]HLFKQHWGHUDXVHLQHU
5HLKH YRQ $NWLYLWlWHQ GHQ VRJHQDQQWHQ 6WHSV EHVWHKW -HGHU GLHVHU 6WHSV
HQWVSULFKW GDEHL LQ GHU 5HJHO HLQHU 7UDQVDNWLRQZREHL GDV0RGHOO DXFK ]X
OlVVWGDVVPHKUHUH6WHSV]XHLQHU7UDQVDNWLRQ]XVDPPHQJHIDVVWZHUGHQ)U
GLH%DFNZDUG5HFRYHU\ LP)HKOHUIDOO LVW MHGHP6WHSHLQ.RPSHQVDWLRQV6WHS










RUGQHW ZHUGHQ GLH DQZHQGXQJVVSH]LILVFKH 3UlGLNDWH ]XU %HVFKUHLEXQJ YRQ
=XVWDQGVEHGLQJXQJHQVLQG’LHVH,QYDULDQWHQN|QQHQDOV(LQJDQJVE]Z$XV
JDQJVEHGLQJXQJYHUZHQGHWZHUGHQXP%HGLQJXQJHQ]XVSH]LIL]LHUHQGLHHLQ
6WHS YRU VHLQHU $XVIKUXQJ E]Z QDFK VHLQHU%HHQGLJXQJHUIOOHQPXVV ,P










(LQHU GHU LQWHUHVVDQWHVWHQ$QVlW]H LVWGDV.RQ]HSWGHU$WRPDULWlWV6SKlUHQ
’LH,GHHLVWPHKUHUH$NWLYLWlWHQGLHHLQH%H]LHKXQJ]XHLQDQGHUKDEHQLQHL
QHU $WRPDULWlWV6SKlUH ]XVDPPHQ]XIDVVHQ ’LH $NWLYLWlWHQ LQQHUKDOE GHU
$WRPDULWlWV6SKlUH ZHUGHQ GDEHL HQWZHGHU DOOH HUIROJUHLFK DXVJHIKUW RGHU
DOOH DEJHEURFKHQ :HQQ DOOH $NWLYLWlWHQ HUIROJUHLFK EHHQGHW ZXUGHQ GDQQ
ZLUGDXFKGLH$WRPDULWlWV6SKlUHHUIROJUHLFKEHHQGHWDQGHUQIDOOVZHUGHQDOOH
$NWLYLWlWHQDEJHEURFKHQXQGGLH$WRPDULWlWV6SKlUHZLUGDXFKDEJHEURFKHQ
:HQQ HV ]XP $EEUXFK GHU $WRPDULWlWV6SKlUH NRPPW GDQQ ZLUG GLH $WR






















HLQHU $WRPDULWlWV6SKlUH ]XVDPPHQJHIDVVW ZXUGHQ:HQQ EHLGH $NWLYLWlWHQ
JHVWDUWHW ZHUGHQ PVVHQ DXFK EHLGH HUIROJUHLFK ]XP (QGH NRPPHQ RGHU
EHLGHZHUGHQDEJHEURFKHQ$QGHUVVLHKWGDVDXVZHQQHLQHGHU%HGLQJXQJHQ
SXQGTQLFKWHUIOOWLVWXQGGDPLWQXUHLQHGHUEHLGHQ$NWLYLWlWHQDXVJHIKUW
ZLUG ,Q GLHVHU 6LWXDWLRQ KDW GLH $NWLYLWlW GLH QLFKW DXVJHIKUWZLUG NHLQHQ
(LQIOXVVDXIGLHDQGHUH$NWLYLWlWXQGQXUGLHDXV]XIKUHQGH$NWLYLWlWQLPPWDQ
GHU 7UDQVDNWLRQ WHLO $XI MHGHQ )DOO ZLUG GLH $XVIKUXQJ GHV UHVWOLFKHQ




(LQ ZHLWHUHU ZLFKWLJH $QVDW] VLQG GLH VRJHQDQQWHQ .RPSHQVDWLRQV6SKlUHQ
’LH,GHHKLQWHUGHP.RQ]HSWGHU.RPSHQVDWLRQV6SKlUHLVWGDVVPHKUHUH$N
WLYLWlWHQ GLH HLQH %H]LHKXQJ ]XHLQDQGHU KDEHQ LQ HLQHU .RPSHQVDWLRQV
6SKlUH ]XVDPPHQJHIDVVW ZHUGHQ 9RUWHLO GLHVHV .RQ]HSWV LVW HV GDVV GLH
,PSOHPHQWLHUXQJHQ GHU $NWLYLWlWHQ QLFKW ]ZDQJVOlXILJ HLQH 7UDQVDNWLRQV
XQWHUVWW]XQJELHWHQPVVHQGDIUDEHUHLQH0|JOLFKNHLWGHU.RPSHQVDWLRQ
:HQQZlKUHQGGHU$XVIKUXQJHLQHU$NWLYLWlW LQQHUKDOEGHU.RPSHQVDWLRQV
6SKlUH HLQ )HKOHU DXIWULWW GDQQ PXVV QLFKW QXU GLHVH $NWLYLWlW ZLHGHUKROW
ZHUGHQ VRQGHUQ DOOH $NWLYLWlWHQ GLH ELV GDKLQ DXVJHIKUW ZXUGHQ 9RUKHU
PVVHQDEHUHUVWHLQPDODOOH$NWLYLWlWHQGLHELVGDKLQDXVJHIKUWZXUGHQLQ
XPJHNHKUWHU 5HLKHQIROJH NRPSHQVLHUW ZHUGHQ $QVFKOLHHQG NDQQ GLH .RP

















’DV %HLVSLHO HLQHU .RPSHQVDWLRQV6SKlUH ]HLJW HLQHQ:RUNIORZ LQ GHP YLHU
$NWLYLWlWHQ%&(XQG)]XHLQHU.RPSHQVDWLRQV6SKlUH]XVDPPHQJHIDVVW
ZRUGHQ VLQG %HL GHU $XVIKUXQJ GLHVHU .RPSHQVDWLRQV6SKlUH LVW HLQHU GHU
$NWLYLWlW ( HLQ )HKOHU DXIJHWUHWHQ ,Q GLHVHU 6LWXDWLRQZLUG GLH $XVIKUXQJ
GHV :RUNIORZV XQWHUEURFKHQ $QVFKOLHHQG ZHUGHQ DOOH ELV GDKLQ DXVJH











:LH EHUHLWV EHL GHU %HVFKUHLEXQJ GHU DOOJHPHLQHQ $UFKLWHNWXU HLQHV:RUNIORZ0D
QDJHPHQW6\VWHPV HUZlKQW ELOGHW GLH :RUNIORZ (QJLQH GHQ ]HQWUDOHQ 7HLO GHV
:RUNIORZ0DQDJHPHQW6\VWHPV ’LH :RUNIORZ (QJLQH LVW IU GLH $XVIKUXQJ GHU
:RUNIORZ,QVWDQ]HQ YHUDQWZRUWOLFK XQG LQWHUDJLHUW GDEHL PLW GHQ :RUNIORZ7HLO
QHKPHUQXQG$QZHQGXQJVSURJUDPPHQ
’LH$XIJDEHGHU:RUNIORZ(QJLQHOlVVWVLFKLQYLHU7HLODXIJDEHQDXIVFKOVVHOQ






’LH KLHU YRUJHVWHOOW :RUNIORZ (QJLQH ]HLFKQHW VLFK VSH]LHOO GDGXUFK DXV GDVV HLQH




VLH YRQ GHU 0LGGOHZDUH YHUZDOWHW XQG JHVWHXHUW ZHUGHQ ’LH &25%$ 0DQDJHPHQW
/D\HU VWHOOW GLH 6FKQLWWVWHOOH ]XU 0LGGOHZDUH GDU XQG ELHWHW 0|JOLFKNHLWHQ ]XU 9HU
ZDOWXQJXQG6WHXHUXQJYRQ’DWHQXQG$QZHQGXQJVSURJUDPPHQ’DV(UJHEQLVLVWGLH























log in & log  out
List of all joined
workflow users








































’HU $GPLQLVWUDWLRQ 6HUYHU LVW GHU .RRUGLQDWRU GHU :RUNIORZ (QJLQH $XIJDEH GHV
$GPLQLVWUDWLRQ6HUYHUV LVWHV:RUNIORZ,QVWDQ]HQ]XHU]HXJHQ]XYHUZDOWHQXQG]X
VWHXHUQ$XHUGHPVWHOOWHUGLH6FKQLWWVWHOOH]XGHQ:RUNIORZ&OLHQWVXQGGHQ$JHQ





6WHXHUXQJ GHU :RUNIORZ,QVWDQ]HQ HUIROJW EHU GLH 6FKQLWWVWHOOH ]X GHQ ([HFXWLRQ
6HUYHUQ GLH IU GLH $XVIKUXQJ GHU :RUNIORZ,QVWDQ]HQ YHUDQWZRUWOLFK VLQG ’LH










)XQNWLRQ GHU ([HFXWLRQ 6HUYHU LVW GLH $XVIKUXQJ GHU :RUNIORZ,QVWDQ]HQ ’LH
:RUNIORZ(QJLQHEHLQKDOWHWGD]XPHKUHUH,QVWDQ]HQGHV([HFXWLRQ6HUYHUVXPMHGH
:RUNIORZ,QVWDQ] YRQ HLQHP HLJHQHQ ([HFXWLRQ 6HUYHU DXVIKUHQ ]X ODVVHQ ’LHVH
9RUJHKHQVZHLVHLVWQRWZHQGLJXPPHKUHUH:RUNIORZ,QVWDQ]HQSDUDOOHODXVIKUHQ]X







UHLFKW LVW ZLUG GHU ([HFXWLRQ 6HUYHU EHHQGHW XQG ]XU DXIUXIHQGHQ ,QVWDQ] GHV
([HFXWLRQ 6HUYHUV JHZHFKVHOW GLH IU GLH ZHLWHUH 9HUDUEHLWXQJ GHV .RQWUROOIOXVVHV
YHUDQWZRUWOLFK LVW’XUFKGLHVHQ0HFKDQLVPXVOlVVWVLFKGLH3DUDOOHOLWlW LQQHUKDOEGHV
:RUNIORZVDXFKEHLGHU$XVIKUXQJYHUZLUNOLFKHQ$XHUGHPHUJLEWVLFKHLQHKLHUDU



















GDULQ GDVV GLH:RUNIORZ,QVWDQ]GHQ.RQWUROO XQG’DWHQIOXVVGHU:RUNIORZ’HILQL





























,P OHW]WHQ 6FKULWW ZHUGHQ GLH QRWZHQGLJHQ 6WDWXVLQIRUPDWLRQHQ IU GLH
:RUNIORZ,QVWDQ] GLH .QRWHQ GLH 7UDQVLWLRQHQ XQG GLH $QZHQGXQJVSUR
JUDPPHJHVHW]W1DFKGHPGLHVJHVFKHKHQLVWLVWGLH:RUNIORZ,QVWDQ]EHUHLW












AGENT: Erzeuger der Workflow-Instanz
WORKFLOW: Name der Workflow-Definition






































OLHJW’D]XZLUGGLH$NWLYLWlWV’HILQLWLRQ DXIJHVXFKW GLH GHP$NWLYLWlWVNQRWHQ ]XJH
RUGQHWLVW
6RIHUQHVVLFKEHLGHU$NWLYLWlWV’HILQLWLRQXPHLQHNRPSOH[HKDQGHOWKHLWGLHVGDVV





EHDUEHLWHW 1DFKGHP GHU 6XEZRUNIORZ EHHQGHW LVW ZLUG GHU ([HFXWLRQ 6HUYHU EH
HQGHWXQG]XU$XVIKUXQJGHVEHUJHRUGQHWHQ:RUNIORZV]XUFNJHNHKUW,QGLHVHP












































x Das Flussdiagramm wirdin Grafik x fortgesetzt
x
Das Flussdiagramm aus Grafik x



















XPGLH 5HIHUHQ]HQ DXI GLH EHQ|WLJWHQ2EMHNWH ]X HUKDOWHQ ,QGHQEHLGHQDQGHUHQ




=XU $XVIKUXQJ GHU $NWLYLWlW ZHUGHQ QXQ GLH $QZHQGXQJVSURJUDPPH JHVXFKW GLH
PLW GHU $NWLYLWlWV’HILQLWLRQ DVVR]LLHUW VLQG $QVFKOLHHQG ZHUGHQ GLH ,QSXW2EMHNWH
GHU $NWLYLWlWV’HILQLWLRQ DXI GLH ,QSXW2EMHNWH GHU $QZHQGXQJVSURJUDPPH DEJHELO
GHW +LQWHUKHU ZHUGHQ GDQQ GLH $QZHQGXQJVSURJUDPPH JHVWDUWHW :HQQ DQVFKOLH
HQGDOOH$QZHQGXQJVSURJUDPPHEHHQGHWVLQGZHUGHQGLH2XWSXW2EMHNWHYRQGHQ
$QZHQGXQJVSURJUDPPHQHPSIDQJHQXQGDXIGLH2XWSXW2EMHNWHGHU$NWLYLWlWV’HIL





















































x Das Flussdiagramm wirdin Grafik x fortgesetzt
x
Das Flussdiagramm aus Grafik x

















DXVJHKHQGHQ .DQWHQ GHV 6SOLW.QRWHQV JHVXFKW XQG IU MHGHQ GHU SDUDOOHOHQ 3IDGH
HLQHHLJHQH,QVWDQ]GHV([HFXWLRQ6HUYHUVJHVWDUWHWGHUGHQ3IDGYHUDUEHLWHW%HYRU
GLH$XVIKUXQJGHUSDUDOOHOHQ3IDGHJHVWDUWHWZLUGZHUGHQGLH%HGLQJXQJHQDQGHQ
DXVJHKHQGHQ .DQWHQ GHV 6SOLW.QRWHQ DXVJHZHUWHW ’LH ,QVWDQ]HQ GHV ([HFXWLRQ
6HUYHUV GHUHQ %HGLQJXQJHQ QLFKW HUIOOW VLQG ZHUGHQ VRIRUW ZLHGHU EHHQGHW $Q
VFKOLHHQGLVWGLH9HUDUEHLWXQJGHV6SOLW.QRWHQEHHQGHWXQGGLH$XVIKUXQJZLUGPLW
GHU9HUDUEHLWXQJGHUSDUDOOHOHQ3IDGHIRUWJHVHW]W$QGHUVVLHKWGDVEHL/RRS6WDUWXQG
/RRS(QG.QRWHQ DXV %HL HLQHP /RRS6WDUW.QRWHQ ZLUG QXU GLH DXVJHKHQGH .DQWH
JHVXFKW XQG DQVFKOLHHQG VRIRUW PLW GHU $XVIKUXQJ GHV QlFKVWHQ .QRWHQ IRUWJH
IDKUHQ%HL HLQHP/RRS(QG.QRWHQZHUGHQ]XHUVWGLHDXVJHKHQGHQ.DQWHQJHVXFKW
XQG IHUQHU GLH %HGLQJXQJHQ DQ GHQDXVJHKHQGHQ.DQWHQ DXVJHZHUWHW XP ]X HQW






-RLQ.QRWHQ HUUHLFKW KDW :HQQ EHUHLWV HLQ DQGHUHU GHU SDUDOOHOHQ 3IDGH GHQ -RLQ
.QRWHQHUUHLFKWKDWNDQQGHU3IDGHLQIDFKEHHQGHWZHUGHQ’LHVEHGHXWHWGDVVGLH
6WDWXVLQIRUPDWLRQHQ GHV 3IDGHV JHVLFKHUWZHUGHQPVVHQ XQG DQVFKOLHHQGGLH ,Q
VWDQ]GHV([HFXWLRQ6HUYHUVEHHQGHWZLUG+LQJHJHQZHQQGHU3IDGGHUHUVWHLVWGHU









DEHU ZHLWHUKLQ DXVJHIKUW XQG HUVW GDQQ EHHQGHW ZHQQ VLH GHQ -RLQ.QRWHQ HU
UHLFKHQ,QGHU=ZLVFKHQ]HLWZLUGDOOHUGLQJVEHUHLWVPLWGHU9HUDUEHLWXQJGHVZHLWHUHQ























































x Das Flussdiagramm wirdin Grafik x fortgesetzt
x
Das Flussdiagramm aus Grafik x





:lKUHQG GHU 9HUDUEHLWXQJ HLQHV :RUNIORZV GXUFKOlXIW GLH :RUNIORZ,QVWDQ] HLQH
5HLKH YRQ =XVWlQGHQ GLH$XVNXQIW EHU GHQ6WDWXVGHV:RUNIORZVJHEHQ’LH IRO













’HU LQLWLDOH6WDWXVHLQHU:RUNIORZ,QVWDQ] LVW LPPHU%HLQJ,QLWLDOL]HGGHUDQJHQRP
















:RUNIORZ,QVWDQ] DXI ,QLWLDOL]DWLRQ&RPSOHWHG JHVHW]W ’LHVHU =XVWDQG EHVDJW GDVV
GLH :RUNIORZ’HILQLWLRQ HUIROJUHLFK LQ GLH :RUNIORZ,QVWDQ] NRSLHUW ZXUGH IU DOOH
.QRWHQ .DQWHQ XQG $QZHQGXQJVSURJUDPPH GHU LQLWLDOH 6WDWXV JHVHW]W ZXUGH XQG











ODXIHQGHQ $NWLYLWlWHQ ]XP (QGH NRPPHQ $QVFKOLHHQG ZLUG GLH :RUNIORZ,QVWDQ]
JHVLFKHUWXQGGHP:RUNIORZDOOH5HVVRXUFHQHQW]RJHQ’LH:RUNIORZ,QVWDQ]EOHLEW
LQ GLHVHP=XVWDQGELVGHU%HQXW]HUGHQ:RUNIORZH[SOL]LW IRUWIDKUHQ OlVVWRGHUELV
]XP$EODXIHLQHUEHVWLPPWHQ=HLWVSDQQH
1HEHQ GHU 6XVSHQGLHUXQJ HLQHU :RUNIORZ,QVWDQ] LVW HV LPPHU DXFK P|JOLFK GLH
:RUNIORZ,QVWDQ]DE]XEUHFKHQZHLO]XP%HLVSLHOGHU:RUNIORZQLFKWPHKUQRWZHQGLJ
LVW ,Q GLHVHU 6LWXDWLRQ ZLUG GLH $XVIKUXQJ GHV :RUNIORZV XQWHUEURFKHQ XQG GLH
:RUNIORZ,QVWDQ] LQ GHQ=XVWDQG7HFKQLFDOO\)DLOHG EHUIKUW $QVFKOLHHQGZHUGHQ
DOOH$NWLYLWlWHQGLHZlKUHQGGHU$XVIKUXQJGHV:RUNIORZVDXVJHIKUWZXUGHQUFN
JlQJLJJHPDFKW XQGGLH:RUNIORZ,QVWDQ]JHO|VFKW LQGHPGLH:RUNIORZ,QVWDQ] LQ
GHQ=XVWDQG$ERUWHGZHFKVHOW
)DOOV ZlKUHQG GHU $XVIKUXQJ NHLQ )HKOHU DXIJHWUHWHQ LVW XQG GHU .RQWUROOIOXVV GHV
:RUNIORZVGHQ(QG.QRWHQHUUHLFKWGDQQLVWGLH:RUNIORZ,QVWDQ]EHHQGHWXQGZLUG
LQ GHQ =XVWDQG &RPPLWHG YHUVHW]W $XHUGHP ZHUGHQ DOOH ,QIRUPDWLRQHQ GHU
:RUNIORZ,QVWDQ] JHVLFKHUW XQG GHP:RUNIORZ DOOH 5HVVRXUFHQ HQW]RJHQ’DGXUFK
GDVVDOOH,QIRUPDWLRQHQGHV:RUNIORZVJHVSHLFKHUWZHUGHQNDQQ LPQDFKKLQHLQ LP
PHUQDFKYROO]RJHQZHUGHQZDVZlKUHQGGHU$XVIKUXQJGHV:RUNIORZVJHVFKHKHQ
LVW6SH]LHOO LPPHGL]LQLVFKHQ$QZHQGXQJVEHUHLFK LVW HVZLFKWLJGDVVDOOH$NWLRQHQ
GLHZlKUHQGGHU$XVIKUXQJGHV:RUNIORZVGXUFKJHIKUWZXUGHQSURWRNROOLHUWZHU
GHQXPHLQH’RNXPHQWDWLRQGHU%HKDQGOXQJVLFKHU]XVWHOOHQ
%LV MHW]W ZXUGH QXU GLVNXWLHUW GDVV GHU :RUNIORZ HUIROJUHLFK DXVJHIKUW RGHU DE









:RUNIORZ,QVWDQ] DXI %HLQJ,QLWLDOL]HG JHVHW]W XQG GLH $XVIKUXQJ GHV :RUNIORZV
HUQHXWJHVWDUWHW
%HL HLQHP ORJLVFKHQ)HKOHUZLUGHEHQIDOOVGLH$XVIKUXQJGHU:RUNIORZ,QVWDQ]XQ
WHUEURFKHQ DOOHUGLQJV ZLUG GHU =XVWDQG DXI /RJLFDOO\)DLOHG JHVHW]W ,P $QVFKOXVV
ZHFKVHOWGLH:RUNIORZ,QVWDQ]LQGHQ=XVWDQG,QWHUUXSWHGXQGGHU&RQWURO$JHQWZLUG
LQIRUPLHUWGDVVGHU:RUNIORZDGDSWLHUWZHUGHQNDQQ,P=XVWDQG,QWHUUXSWHGEOHLEW
GLH:RUNIORZ,QVWDQ] ELV GLH $GDSWDWLRQ GHV:RUNIORZV DEJHVFKORVVHQ LVW XQG GHU

















Only for control flow nodes












GXUFKODXIHQZLUG$OOH.QRWHQ GLH LP.RQWUROOIOXVV QLFKWPHKUHUUHLFKWZHUGHQN|Q
QHQZHUGHQDXI8QUHDFKDEOHJHVHW]W
$QGHUQIDOOVZHQQGHU.QRWHQEHLPGXUFKODXIHQGHV.RQWUROOIOXVVHVHUUHLFKWZLUGXQG
DOOH HLQJHKHQGHQ .DQWHQ DNWLYLHUW VLQG ZLUG GHU 6WDWXV GHV .QRWHQV DXI &RQWURO
$FWLYDWHGJHVHW]W-HW]WZLUGXQWHUVFKLHGHQREHVVLFKEHLGHPDNWXHOOHQ.QRWHQXP
HLQHQ.RQWUROOE]Z.RPPXQLNDWLRQVNQRWHQRGHUXPHLQHQ$NWLYLWlWVNQRWHQKDQGHOW




’LHV EHGHXWHW GDVV JHSUIW ZLUG RE DOOH HLQJHKHQGHQ ’DWHQIOXVVNDQWHQ GLH QRW
ZHQGLJHQ’DWHQEHUHLWVWHOOHQ:HQQDOOH’DWHQ]XU9HUIJXQJVWHKHQZLUGGHU.QR
WHQLQDXI2EMHFW$FWLYDWHGJHVHW]W






































9RUDXVJHVHW]W GDVV HLQH 7UDQVLWLRQ YRP .RQWUROOIOXVV QLFKW PHKU HUUHLFKW ZHUGHQ








7UDQVLWLRQ DXI&RQWURO$FWLYDWHG JHVHW]W ’HU )ROJH]XVWDQG YRQ&RQWURO$FWLYDWHG LVW
GDYRQDEKlQJLJXPZDVIUHLQH7UDQVLWLRQHVVLFKKDQGHOW
(LQHQRUPDOH7UDQVLWLRQRKQHHLQH%HGLQJXQJE]ZHLQH6\QFKURQLVDWLRQV7UDQVLWLRQ







GLH $XVZHUWXQJ GHU %HGLQJXQJHQ ]XU 9HUIJXQJ VWHKHQ :HQQ GLH ’DWHQ EHUHLW
VWHKHQJHKWGLH7UDQVLWLRQLQGHQ=XVWDQG2EMHFW$FWLYDWHGEHU$QVFKOLHHQGZHU








)U GLH $XVIKUXQJ XQG 8QWHUEUHFKXQJ YRQ:RUNIORZV LVW HVZLFKWLJ ]XZLVVHQ LQ


























ZLUG GLH GD]XJHK|ULJH $NWLYLWlW JHVWDUWHW ,P )DOOH HLQHU HLQIDFKHQ$NWLYLWlWZHUGHQ
GLH ]X GHU $NWLYLWlW DVVR]LLHUWHQ $QZHQGXQJVSURJUDPPH JHVWDUWHW 6REDOG HLQ $Q
ZHQGXQJVSURJUDPPJHVWDUWHWZLUGZHFKVHOWGHU6WDWXVGHV$QZHQGXQJVSURJUDPPV
]X6WDUWHG
1DFKGHP HLQ $QZHQGXQJVSURJUDPP JHVWDUWHW LVW XQWHUVFKHLGHQ VLFK GLH )ROJH
]XVWlQGH LQ $EKlQJLJNHLW YRP 7\S GHV $QZHQGXQJVSURJUDPPV $QZHQGXQJVSUR
JUDPPH GLHZlKUHQG GHU $XVIKUXQJ NHLQHQ 6WDWXV ]XUFNJHEHQ N|QQHQ $QZHQ
GXQJVSURJUDPPH YRP 7\S  	  JHKHQ DQVFKOLHHQG LQ GHQ =XVWDQG 8QNQRZQ
EHU$OOHDQGHUHQ$QZHQGXQJVSURJUDPPH$QZHQGXQJVSURJUDPPHYRP7\S	
JHKHQLQGHQ)ROJH]XVWDQG3URFHVVLQJEHU)DOOVHLQVROFKHV$QZHQGXQJVSURJUDPP
VXVSHQGLHUW ZLUG ZLUG GLHV UHJLVWULHUW XQG GHU 6WDWXV GHV $QZHQGXQJVSURJUDPPV
ZLUG DXI:DLWLQJ JHVHW]W ,P *HJHQ]XJ ZLUG QDWUOLFK DXFK IHVWJHVWHOOW ZHQQ GDV
$QZHQGXQJVSURJUDPP ZHLWHU DXVJHIKUW ZLUG XQG GHU =XVWDQG ZHFKVHOW QDFK
3URFHVVLQJ]XUFN
:HQQGDV$QZHQGXQJVSURJUDPP]XP(QGHNRPPWHUUHLFKWHVHLQHYRQGUHL(QG
]XVWlQGHQ $XFK KLHU LVW HV VR GDVV GHU (QG]XVWDQGGDYRQDEKlQJW YRQZHOFKHP
7\SGDV$QZHQGXQJVSURJUDPPLVW,PHLQIDFKVWHQ)DOO$QZHQGXQJVSURJUDPPYRP
7\S  NDQQ YRP:RUNIORZ0DQDJHPHQW6\VWHP QXU IHVWJHVWHOOW ZHUGHQ GDVV HLQ
$QZHQGXQJVSURJUDPP ]XP (QGH JHNRPPHQ LVW ’LHVH $UW YRQ $QZHQGXQJVSUR
JUDPPHUUHLFKWQXUGHQ(QG]XVWDQG)LQLVKHG$OOHDQGHUHQ$UWHQYRQ$QZHQGXQJV
SURJUDPPH ELHWHQ ZHLWHUJHKHQGH ,QIRUPDWLRQHQ EHU GDV (UJHEQLV GHV $QZHQ
GXQJVSURJUDPPV HUIROJUHLFKHV (QGH RGHU QLFKW0|JOLFKH (QG]XVWlQGH GLHVHU $Q
ZHQGXQJVSURJUDPPHVLQG6XFFHVVIXO)LQLVKHGXQG)DLOHG
)DOOV HV GD]X NRPPW GDVV GHU:RUNIORZ E]Z GHU $NWLYLWlWVNQRWHQ ]XUFNJHIDKUHQ
ZHUGHQVROOGDQQPVVHQDXFKGLHLQGHU$XVIKUXQJEHILQGOLFKHQ$QZHQGXQJVSUR
JUDPPH ]XUFNJHVHW]W ZHUGHQ ’LHV LVW DOOHUGLQJV QXU IU $QZHQGXQJVSURJUDPPH
YRP7\SDXWRPDWLVFKP|JOLFKGDQXUGLHVH$UWYRQ$QZHQGXQJVSURJUDPPHLQ
3KDVHQ&RPPLW 3URWRNROO XQWHUVWW]W $OOH DQGHUHQ $UWHQ YRQ$QZHQGXQJVSURJUDP
PHQ XQWHUVWW]HQ GLHVHV 3URWRNROO QLFKW XQG PVVHQ LP =ZHLIHOVIDOO YRP %HQXW]HU
:RUNIORZ5XQWLPH









GLH (UNHQQXQJ YRQ ORJLVFKHQ )HKOHUQ XQG GLH $GDSWDWLRQ GHU :RUNIORZ,QVWDQ]HQ
GXUFKGLHDJHQWHQEDVLHUWH6FKLFKWGHV:RUNIORZ0DQDJHPHQW6\VWHPVJHOHLVWHWZLUG
’HP&RQWURO$JHQWNRPPWGDEHLGLH$XIJDEH ]XGLH ORJLVFKHQ)HKOHU ]XHUNHQQHQ
XQGGHU$GDSWDWLRQ$JHQWEDXWGLHEHWURIIHQHQ:RUNIORZ,QVWDQ]HQXP





































’LH :RUNIORZ (QJLQH PXVV ]ZHL 6FKULWWH DXVIKUHQ XP HLQH :RUNIORZ,QVWDQ] ]X
XQWHUEUHFKHQ
 ’LH$XVIKUXQJDOOHUDQVWHKHQGHQ$NWLYLWlWHQGLHLP=XVWDQGFRQWURODFWLYDWHG
E]Z REMHFWDFWLYDWHG VLQG PXVV XQWHUEXQGHQ ZHUGHQ LQGHP NHLQH QHXHQ
:RUN,WHPVLQGLH:RUNOLVWHLQJHIJWZHUGHQ









NQSIW GLH LQ HLQHU KHWHURJHQHQ XQG YHUWHLOWHQ 8PJHEXQJ DXVJHIKUW ZHUGHQ ,P
5DKPHQGHV3URMHNWV$*(17:25.ZHUGHQYLHUYHUVFKLHGHQH$UWHQYRQ$QZHQGXQJV
SURJUDPPHQ XQWHUVFKLHGHQ GLH JDQ] XQWHUVFKLHGOLFKH 0|JOLFKNHLWHQ GHU 6WHXHUXQJ
ELHWHQ%HLGHU8QWHUEUHFKXQJGHU$NWLYLWlWPVVHQGLH$QZHQGXQJVSURJUDPPHGHP
]XIROJH HEHQIDOOV XQWHUEURFKHQ ZHUGHQ ’LH 8QWHUEUHFKXQJ HLQHV $QZHQGXQJVSUR
JUDPPVLVWGDYRQDEKlQJLJZHOFKH0|JOLFKNHLWHQGHU6WHXHUXQJGLH$QZHQGXQJKDW












(LQ ZHLWHUHV 3UREOHP VWHOOHQ GLH ’DWHQ GDU GLH YRQ GHQ $QZHQGXQJVSURJUDPPHQ
ZlKUHQG GHU $XVIKUXQJ HU]HXJW RGHU PDQLSXOLHUW ZXUGHQ ’HP :RUNIORZ0D








 ,GHDO ZlUH ZHQQ QXU GLH $NWLYLWlWHQ XQWHUEURFKHQ ZUGHQ GLH YRQ GHP
ORJLVFKHQ)HKOHUEHWURIIHQ VLQGXQGDOOHDQGHUHQDNWLYHQ$NWLYLWlWHQELV]XP
(QGH DXVJHIKUW ZUGHQ ’LHV ZUGH GDV 3UREOHP GHU 8QWHUEUHFKXQJ YRQ
$QZHQGXQJVSURJUDPPHQ DXI HLQ 0LQLPXP UHGX]LHUHQ ’HU 1DFKWHLO GLHVHV
$QVDW] ZlUH DOOHUGLQJV GDVV GLH $GDSWDWLRQ ELV ]XP (QGH DOOHU $NWLYLWlWHQ
ZDUWHQPVVWHXQGGLHV LP=ZHLIHO HLQ ODQJZLHULJHU3UR]HVVVHLQNDQQ’LHV
NDQQEHLDNXWHQ(UHLJQLVVHQGLHHLQHVRIRUWLJH5HDNWLRQHUIRUGHUQNHLQHDGl
TXDWH/|VXQJVHLQ6SH]LHOOGDGLH:RUNIORZ(QJLQHNHLQHJHQDXHQ$XVVDJHQ
EHU GLH ’DXHU GHU $XVIKUXQJ HLQ]HOQHU $NWLYLWlWHQPDFKHQ NDQQ GLHV LVW
SUREOHPDWLVFK
)U GDV %HLVSLHO ZUGH GDV EHGHXWHQ GDVV QXU GLH $NWLYLWlW 9HUDEUHLFKH
3UHGQLVRQXQWHUEURFKHQZLUGXQGDOOHDQGHUHQ$NWLYLWlWHQELV]XP(QGHDXV
JHIKUW ZHUGHQ /HLGHU NDQQ GLH:RUNIORZ (QJLQH NHLQH $XVVDJHQ EHU GLH
’DXHUGHUDQGHUHQDNWLYHQ$NWLYLWlWHQWUHIIHQVRGDVVEHLHLQHPGULQJHQGHQ
(UHLJQLVGLH8QWHUEUHFKXQJGHU:RUNIORZ,QVWDQ]]XODQJHGDXHUQNDQQ:HQQ












$GPLQLVWUDWRU EHQDFKULFKWLJW ZHUGHQ GDPLW GLHVHU GLH $QZHQGXQJVSUR
JUDPPHEHHQGHW’HU9RUWHLOGLHVHU9DULDQWHLVWGDVVGLH8QWHUEUHFKXQJVHKU
VFKQHOO HUIROJWXQGVRPLW VFKQHOO DXIDNXWH(UHLJQLVVH UHDJLHUWZHUGHQNDQQ
’HPJHJHQEHU VWHKW GHU 1DFKWHLO GDVV GDGXUFK $NWLYLWlWHQZLHGHUKROW DXV
JHIKUWZHUGHQPVVHQGLHQLFKWYRQGLHVHP(UHLJQLVEHWURIIHQZDUHQ





GDVV GHU 3DWLHQW OHEHQVZLFKWLJH 0HGLNDPHQWH QLFKW PHKU HUKlOW ZHLO GHUHQ
9HUDEUHLFKXQJXQWHUEURFKHQZXUGH










’LH:RUNOLVW HQWKlOW HLQH /LVWH GHU:RUN ,WHPV IU GLH %HQXW]HU GHV:RUNIORZ0D
QDJHPHQW6\VWHPV (LQ:RUN ,WHP LVW LQ GLHVHP .RQWH[W GLH 5HSUlVHQWDWLRQ HLQHV
$UEHLWVVFKULWWHV LQQHUKDOEHLQHV:RUNIORZVGHUYRQHLQHPEHVWLPPWHQ%HQXW]HUGHV






















































































VHP *UXQGH ZHUGHQ GLH 0HFKDQLVPHQ GHU HOHNWURQLVFKHQ 3RVW ]XU .RP
PXQLNDWLRQ]ZLVFKHQ:RUNOLVWXQG:RUNOLVW+DQGOHUYHUZHQGHW%HLGLHVHP$Q
VDW] LVWHVDOOHUGLQJVHUIRUGHUOLFKGLH :RUN,WHPVDQDOOH&OLHQWV]XVHQGHQ
GLH GDQQ HQWVFKHLGHQZHOFKH:RUN ,WHPV ORNDO DXVJHIKUWZHUGHQPVVHQ




’DV OHW]WH 0RGHOO JHKW YRQ HLQHU &OLHQW6HUYHU.RPPXQLNDWLRQ ]ZLVFKHQ
:RUNOLVW XQG:RUNOLVW +DQGOHU DXV ’LH $UW GHU .RPPXQLNDWLRQ RE 6RFNHWV
RGHU5HPRWH3URFHGXUH&DOOLVWKLHUEHLGHUNRQNUHWHQ,PSOHPHQWLHUXQJEHU
ODVVHQ ’HU 9RUWHLO GLHVHV $QVDW]HV LVW HV GDVV GLH:RUNOLVW DXFK DOV HLJHQ






WDQHQ 6WDGLXP GHV 3URMHNWHV $*(17:25. ZLUG GDYRQ DXVJHJDQJHQ GDVV QXU HLQH

























QRWZHQGLJHQ ’DWHQ IU GLH $QZHQGXQJVSURJUDPPH EHUHLW]XVWHOOHQ ’LH :RUNIORZ









































]XU 6SHLFKHUXQJ GHU ’DWHQ YHUZHQGHW ’DV KDXSWVlFKOLFKH 3UREOHP EHVWHKW GDULQ




Object-oriented Language (C++, Smalltalk, Java, ...)
Relational Database Access Layer




’LH ’DWDEDVH $FFHVV /D\HU ELOGHW GDEHL GDV %LQGHJOLHG ]ZLVFKHQ REMHNWRULHQWLHUWHP
3DUDGLJPD XQG GHP.RQ]HSW GHU UHODWLRQDOHQ’DWHQEDQN )U GDV$QZHQGXQJVSUR
JUDPPEHGHXWHWGLHVGDVVGLH’DWDEDVH$FFHVV/D\HUGLH3HUVLVWHQ]XQG.RQVLVWHQ]









:RUNIORZ0DQDJHPHQW6\VWHPV H[WUDKLHUW ZXUGH LVW HV UHODWLY HLQIDFK ]X HLQHP
VSlWHUHQ=HLWSXQNWDXFKDQGHUHQ.RPSRQHQWHQGHV6\VWHPGHQ=XJULIIDXIGLH’D































































MHNWHQ ]XU 9HUIJXQJ ]X VWHOOHQ ’LH $QZHQGXQJ VLHKW YRQ GHU GDUUXQWHUOLH
JHQGHQ ’DWHQEDQN XQG GHQ ’DWHQVWUXNWXUHQ QLFKWV ’LH $QZHQGXQJ NDQQ
YROOVWlQGLJ DXI2EMHNWHQ DUEHLWHQ’LHV EHGHXWHWGDVVGLH$QZHQGXQJQHXH
2EMHNWH DQOHJHQ NDQQ GHQ ,QKDOW YRQ2EMHNWHQ lQGHUQ NDQQXQGDXFK2E
MHNWH O|VFKHQNDQQ’LH2EMHNW/D\HUPXVVGLH2EMHNWHYHUZDOWHQVLHKH












GLH QRWZHQGLJHQ 2EMHNWH HU]HXJHQ XQG YHUZDOWHQ XP VSlWHU GLH ’DWHQ GHU
:RUNIORZ,QVWDQ]LQGHU5XQWLPH’DWHQEDQN]XVLFKHUQ




















EDQN DXVJHOHVHQ ZXUGHQ XQG VHLWGHP QLFKWPRGLIL]LHUW ZXUGHQ %HLP (UUHL
FKHQHLQHV6LFKHUXQJVSXQNWHVEUDXFKHQGLH’DWHQGHV2EMHNWVQLFKWJHVLFKHUW
ZHUGHQGDVLHVLFKQLFKWJHlQGHUWKDEHQ


















































’HU 9RUWHLO GLHVHV 9HUIDKUHQV EHVWHKW GDULQ GDVV GLH %HODVWXQJ GHV ’DWHQEDQN
V\VWHPVDXIHLQ0LQLPXPUHGX]LHUWZLUG(VZHUGHQLPPHUQXUGLH’DWHQLQGHU’D
WHQEDQNJHlQGHUWZRVLFKGHU6WDWXVGHVGD]XJHK|ULJHQ2EMHNWVJHlQGHUWKDW


























VLQG VLFK  QXU HLQ HLQ]LJHVPDO LP 6SHLFKHU EHILQGHW $QVRQVWHQZlUH HVP|JOLFK
GDVV ]ZHL 9DULDQWHQ HLQHV2EMHNWHV H[LVWLHUHQ GLH XQDEKlQJLJ YRQHLQDQGHUPRGLIL
]LHUWZHUGHQN|QQWHQ’DV(UJHEQLVZlUHHLQLQNRQVLVWHQWHU=XVWDQGGHU’DWHQLQGHU







GDV HU]HXJWH 2EMHNW ’LHVH 2EMHNWYHUZDOWXQJ LVW HLQH $UW YRQ &DFKH0HFKDQLVPXV
EHLGHPQXUGDQQ’DWHQDXVGHU’DWHQEDQNJHOHVHQZHUGHQZHQQGLHVHQLFKWEHUHLWV
LP6SHLFKHUVLQG
:HQQ GLH :RUNIORZ (QJLQH ]XP %HLVSLHO HLQH QHXH :RUNIORZ,QVWDQ] HU]HXJHQ
P|FKWHGDQQZLUGYRQGHU’DWDEDVH$FFHVV/D\HU]XHUVWJHSUIWREGLH,QVWDQ]PLW
GHPDQJHJHEHQHQ1DPHQQLFKWEHUHLWV LP6SHLFKHUH[LVWLHUW:HQQGLH ,QVWDQ]EH























 X : integer; 




 Type : NodeType; 
 ... 




create table point( 
 ID int, 
 X int, 
 Y int, 
 primary key(ID) 
) 
 
create table node( 
 Type char(10), 
 ... 
 Position int, 









































,Q GHQ OHW]WHQ .DSLWHOQZXUGH GDV .RQ]HSW GHV:RUNIORZ0DQDJHPHQW6\VWHPV IU
G\QDPLVFKH$GDSWDWLRQXQGVSH]LHOOGHU:RUNIORZ(QJLQHYRUJHVWHOOW,PQDFKVWHKHQ
GHQ.DSLWHOZLUGGLH8PVHW]XQJGLHVHV.RQ]HSWVLQ)RUPHLQHUSURWRW\SLVFKHQ,PSOH
PHQWLHUXQJ YRUJHVWHOOW ,P HUVWHQ 7HLO ZLUG GDV 80/0RGHOO GDUJHVWHOOW GDVV GLH
*UXQGODJH IU GLH ,PSOHPHQWLHUXQJ LVW $XI %DVLV GLHVHV 80/0RGHOOV ZXUGHQ GLH



















































2EMHFW6SHFLILFDWLRQ ’LH .ODVVH GHILQLHUW GLH 2EMHNW6SH]LILNDWLRQHQ IU GLH
,PSOHPHQWLHUXQJ











0HWKRG ’LH .ODVVH GHILQLHUW GLH0HWKRGHQ GLH =XJULII DXI 7HLOH
GHU2EMHNWHGHILQLHUHQ












GHV :RUNIORZ0DQDJHPHQW6\VWHPV SHUVLVWHQW JHVSHLFKHUW ZHUGHQ PVVHQ ’LHV
EHWULIIWHLQHUVHLWVGLH:RUNIORZ’HILQLWLRQHQXQGDQGHUHUVHLWVGLH:RUNIORZ,QVWDQ]HQ





















































MHNWRULHQWLHUWHQ ’DWHQEDQNV\VWHPV YHU]LFKWHW ZHLO GLH =XNXQIW HLQLJHU 6\VWHPHZLH






’LH %XLOGWLPH’DWHQEDQN ZLUG GD]X YHUZHQGHW XP GLH :RUNIORZ’HILQLWLRQHQ GHV
:RUNIORZ(GLWRUV]XVSHLFKHUQ’LH:RUNIORZ(QJLQHJUHLIWDXIGLHVH:RUNIORZ’HILQL
WLRQHQ ]X ZHQQ VLH DXV HLQHU:RUNIORZ’HILQLWLRQ HLQH:RUNIORZ,QVWDQ] HU]HXJHQ
VROO
’LH %XLOGWLPH’DWHQEDQN VSHLFKHUW VRZRKO GLH HLJHQWOLFKH :RUNIORZ’HILQLWLRQ DOV
DXFK GLH 3RVLWLRQHQ GHU JUDSKLVFKHQ (OHPHQWH GHU :RUNIORZ’HILQLWLRQ =X GLHVHQ
JUDSKLVFKHQ (OHPHQWHQ ]lKOHQ GLH .QRWHQ GLH .DQWHQ GHV .RQWUROOIOXVVHV XQG GLH
,PSOHPHQWLHUXQJ










,Q GHU IROJHQGHQ 7DEHOOHQ 7DEHOOH   %XLOGWLPH’DWHQEDQN ZHUGHQ GLH






































































GHQ .RPSRQHQWHQ GHV:RUNIORZ0DQDJHPHQW6\VWHPV ’LH ’DWDEDVH $FFHVV /D\HU
KDW GDEHL GLH $XIJDEH GHQ .RPSRQHQWHQ GHV:RUNIORZ0DQDJHPHQW6\VWHPV GDV
$UEHLWHQ DXI :RUNIORZ’HILQLWLRQHQ XQG :RUNIORZ,QVWDQ]HQ ]X HUP|JOLFKHQ RKQH







IHKOHQGHQ &25%$ 0DQDJHPHQW /D\HU EHVFKUlQNW VLFK GDV .ODVVHQ0RGHOO DXI GLH
,PSOHPHQWLHUXQJ GHV .RQWUROOIOXVVHV XQG YHU]LFKWHW GDEHL DXI GLH ,PSOHPHQWLHUXQJ
GHV’DWHQIOXVVHV’XUFKGDV.ODVVHQPRGHOOLVWGLH’DWDEDVH$FFHVV/D\HULQGHU/DJH
:RUNIORZ’HILQLWLRQHQ E]Z:RUNIORZ,QVWDQ]HQ DOV 2EMHNWH ]X HU]HXJHQ XQG GLHVH



























for example CWFPersonList is






ZHUGHQ =X GLHVHQ 2EMHNWHQ JHK|UHQ ]XP %HLVSLHO &:)5ROH &:)3HUVRQ XQG
&:)$FWLYLW\ 5ROOHQ 3HUVRQHQ XQG $NWLYLWlWV’HILQLWLRQHQ ZHUGHQ XQDEKlQJLJ YRQ

















GLH 6WDWXVLQIRUPDWLRQHQ JHVSDUWZLUG XQG VLFK GLH %H]LHKXQJHQ EHL NRPSOH[HQ2E









GHU:RUNIORZ (QJLQH DXI GLH 5HDOLVLHUXQJ GHV ’DWHQIOXVVHV YHU]LFKWHW XQG QXU GHU
.RQWUROOIOXVVPRGHOOLHUW
’XUFKGDV)HKOHQGHU&25%$0DQDJHPHQW/D\HULVWGLH)XQNWLRQVZHLVHGHU:RUNIORZ
(QJLQH QXU EHJUHQ]W P|JOLFK GD GLH $QZHQGXQJVSURJUDPPH XQG ’DWHQ GHV
:RUNIORZ0DQDJHPHQW6\VWHPVYRQGHU&25%$0DQDJHPHQW/D\HUYHUZDOWHWZHUGHQ
VROOHQ





,P 5DKPHQ GHU SURWRW\SLVFKHQ ,PSOHPHQWLHUXQJ ZLUG GLH :RUNOLVW DOV 7HLO GHU
:RUNIORZ(QJLQH UHDOLVLHUW XPGLH(U]HXJXQJGHU:RUN ,WHPV ]X NRQWUROOLHUHQ’LH
:RUNOLVWZLUGDEHUDOVVHSDUDWH.ODVVHUHDOLVLHUWVRGDVVHV LPZHLWHUHQ9HUODXIGHV
3URMHNWHV$*(17:25.P|JOLFKLVWGLH:RUNOLVWDOVHLJHQVWlQGLJH.RPSRQHQWH]XUHDOL
VLHUHQ 6SH]LHOO GDQQ ZHQQ ]X HLQHP VSlWHUHQ =HLWSXQNW GHU (LQVDW] PHKUHUH
:RUNIORZ(QJLQHVJHSODQWLVWZLUGHVQ|WLJGLH:RUNOLVWDXVGHU:RUNIORZ(QJLQH]X
H[WUDKLHUHQ
’LH ZLFKWLJVWH $XIJDEH GLH PLW GHU SURWRW\SLVFKHQ ,PSOHPHQWLHUXQJ GHU:RUNIORZ
(QJLQH HUUHLFKW ZHUGHQ VROO LVW GHU 7HVW GHU 8QWHUEUHFKXQJVPHFKDQLVPHQ IU
:RUNIORZ,QVWDQ]HQ ’LH 8QWHUEUHFKXQJVPHFKDQLVPHQ ODVVHQ VLFK DOOHUGLQJV QLFKW
DOOHLQHYRQGHU:RUNIORZ(QJLQHUHDOLVLHUHQVRQGHUQHUIRUGHUQGLHHQJH=XVDPPHQ
DUEHLW PLW GHU &25%$ 0DQDJHPHQW /D\HU XP GLH $XVIKUXQJ GHU $NWLYLWlWHQ XQG
$QZHQGXQJVSURJUDPPH ]X XQWHUEUHFKHQ 6SH]LHOO GLH 8QWHUEUHFKXQJ GHU $QZHQ
GXQJVSURJUDPPHHUIROJWLQQHUKDOEGHU&25%$0DQDJHPHQW/D\HUGLHGLHVH$QZHQ









,PSOHPHQWLHUXQJHLQHU:RUNIORZ(QJLQH IUG\QDPLVFKH$GDSWDWLRQ’DEHL OLH VLFK
GDV=LHOGHU$UEHLW LQ ]ZHL.RPSOH[HJOLHGHUQGLH.RQ]HSWLRQGHU:RUNIORZ(QJLQH
XQG DQVFKOLHHQG GLH SURWRW\SLVFKH 5HDOLVLHUXQJ GHU HUDUEHLWHWHQ .RQ]HSWH ’HU
6FKZHUSXQNWODJKLHUEHLDXIGHUNRQ]HSWLRQHOOHQ$UEHLW
,Q GHU HUVWHQ3KDVHZXUGHQGLH$QIRUGHUXQJHQDQGDV:RUNIORZ0DQDJHPHQW6\V
WHP IU G\QDPLVFKH $GDSWDWLRQHQ HUDUEHLWHW XQG GLHVH $QIRUGHUXQJHQ LQ HLQ %XLOG
WLPH0RGHOO XPJHVHW]W ’DV %XLOGWLPH0RGHOO GHILQLHUW ZHOFKH 0|JOLFKNHLWHQ GHU
:RUNIORZ0RGHOOLHUXQJ HV JLEW ’DPLW ZLUG GLH )XQNWLRQVZHLVH GHV JHVDPWHQ
:RUNIORZ0DQDJHPHQW6\VWHPV IHVWJHOHJW’DV0RGHOOZXUGHKLQWHUKHU LQHLQ80/
0RGHOO EHUIKUW ZHOFKHV GLH .ODVVHQ IU :RUNIORZ’HILQLWLRQHQ XQG :RUNIORZ,Q
VWDQ]HQGHILQLHUW
$QVFKOLHHQGZXUGHQDXI%DVLVGHV80/0RGHOOVGLHEHLGHQ(50RGHOOHIUGLH%XLOG

























$XV 6LFKW GHU :RUNIORZ (QJLQH LVW GHU QlFKVWH 6FKULWW GLH ,PSOHPHQWLHUXQJ GHU
&25%$0DQDJHPHQW /D\HU GLH GLH $QELQGXQJ GHV:RUNIORZ0DQDJHPHQW6\VWHPV
DQGLH0LGGOHZDUHGDUVWHOOW(UVWZHQQGLHVH6FKLFKWH[LVWLHUWLVWHVP|JOLFKGHQ’D
WHQIOXVV]XUHDOLVLHUHQXQG$QZHQGXQJVSURJUDPPH]XVWDUWHQ








]X HLQHU ]HQWUDOHQ (UIDVVXQJ XQG 9HUZDOWXQJ GHUPHGL]LQLVFKHQ’DWHQ $OV %HLVSLHO




GHQ GLH (QWZLFNOXQJ HLQHV :RUNIORZ &OLHQWV GLH ,PSOHPHQWLHUXQJ GHU UHVWOLFKHQ
$JHQWHQ GHU $JHQWHQEDVLHUWHQ 6FKLFKW XQG GHU $XIEDX HLQHU :LVVHQVEDVLV IU GHQ
$GDSWDWLRQV$JHQWVHLQ
































































>%2(@ %|KPH 5 .RQ]HSWLRQ XQG SURWRW\SLVFKH ,PSOHPHQWLHUXQJ HLQHV
:RUNIORZ (GLWRUV ’LSORPDUEHLW ,QVWLWXW IU ,QIRUPDWLN 8QLYHUVLWlW
/HLS]LJ
>&+5@ &LFKRFNL $ +HODO $ 5XVLQNLHZLF] 0 :RHON ’ :RUNIORZ DQG
3URFHVV $XWRPDWLRQ  &RQFHSWV DQG 7HFKQRORJ\ .OXZHU $FDGHPLF
3XEOLVKHUV
>(/@ (GHU - /LHEKDUW : :RUNIORZ 5HFRYHU\ ,((( &RPSXWHU 6RFLHW\
3UHVV  -XQH  ,QVWLWXW IU ,QIRUPDWLN 8QLYHUVLWlW
.ODJHQIXUW
>*5(@ *UHLQHU 8 (LQ ZLVVHQVEDVLHUWHU $JHQW ]XU HUHLJQLVRULHQWLHUWHQ
$GDSWDWLRQ YRQ :RUNIORZV ’LSORPDUEHLW ,QVWLWXW IU ,QIRUPDWLN
8QLYHUVLWlW/HLS]LJ















>1+/@ /|IIOHU 0 3IUHXQGVFKXK 0 ,QWHJUDWLYHV .RQ]HSW ]XU %HKDQGOXQJ
KRFKPDOLJQHU 1RQ+RGJNLQ/\PSKRPH 6WXGLHQSURWRNROO GHU 6WXGLH %
/HLS]LJ
>/$:@ /DZUHQFH 3:I0& :RUNIORZ +DQGERRN  -RKQ :LOH\ 	 6RQV

>/5@ /H\PDQQ ) 5ROOHU ’ 3URGXFWLRQ :RUNIORZ  &RQFHSWV DQG
7HFKQLTXHV3UHQWLFH+DOO
>05:@ 0OOHU5+HOOHU% /|IIOHU05DKP(:LQWHU$$JHQW:RUN$
.QRZOHGJH EDVHG :RUNIORZ 6\VWHP IRU ’LVWULEXWHG &DQFHU 7KHUDS\











0RGHO $UFKLWHFWXUH DQG ,PSOHPHQWDWLRQ ’LVVHUWDWLRQ ,QVWLWXW IU
,QIRUPDWLN8QLYHUVLWlW/HLS]LJ
>05@ 0OOHU 5 5DKP ( ’HDOLQJ ZLWK /RJLFDO )DLOXUHV IRU &ROODERUDWLQJ
:RUNIORZV3URFHHGLQJVRI)LIWK,QWHUQDWLRQDO&RQIHUHQFHRQ&RRSHUDWLYH
,QIRUPDWLRQ6\VWHPV&RRS,6(LODW,VUDHO
>20*@ 7KH &RPPRQ 2EMHFW 5HTXHVW %URNHU $UFKLWHFWXUH DQG 6SHFLILFDWLRQ
2EMHFW0DQDJHPHQW*URXS,QF20*
>5:@ 5HXWHU $ :lFKWHU + 7KH &RQ7UDFW 0RGHO ,QVWLWXW IU ,QIRUPDWLN
8QLYHUVLWlW6WXWWJDUW
>56@ 5HXWHU $ 6FKZHQNUHLV ) &RQ7UDFWV – $ /RZ /HYHO 0HFKDQLVP IRU
%XLOGLQJ *HQHUDO3XUSRVH :RUNIORZ0DQDJHPHQW6\VWHP ,QVWLWXW IU
,QIRUPDWLN8QLYHUVLWlW6WXWWJDUW
>727@ 7RWK99LVXDO&–’DV.RPSHQGLXP0DUNW	7HFKQLN
>723@ 7RSKRYHQ % %XLOGLQJ DQ 2EMHFW 5HODWLRQDO ’DWDEDVH $FFHVV /D\HU
VG	PKWWSZZZVGPGHHZZZLQGH[KWP

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































AGENT: Erzeuger der Workflow-Instanz
WORKFLOW: Name der Workflow-Definition
DATE: Erstellungsdatum der Workflow-Instanz
Runtime DB

)OXVVGLDJUDPP–:RUNIORZ,QVWDQ]HU]HXJHQ

$QKDQJ&)OXVVGLDJUDPPH

Aufruf:
Workflow-Instanz
starten
CO
RB
A 
M
an
ag
em
en
t L
ay
er
F-Logik
Suche
nächsten Koten
KnotenKontrollfluß-Knoten Aktivitäts-Knoten
Suche
ausgehende Kanten
Subworkflow
erzeugen & ausführen
komplex Aktivitäts-Knoten
Erzeuge
global-Objekte
Suche Start-Knoten &
Setze Knoten commited
Setze
Kanten commited
Setze
Knoten commited
warten bis
control activated
alle eingehenden Kanten
unreachable oder commited
einfach
Suche
Aktivitäts-Definition
Suche
Input-Objekte
Suche
Applikationen
Starte
Applikationen
Auswertung
Objekt-
Spezifikationen
intern
extern
Auswertung
Objekt-Mappings
warten bis
terminiert
nein
Output-Objekte
der
Applikationen
Datenfluss
Auswertung
Objekt-Mappings
Suche
Input-Objekte der
Applikationen
Output-Objects
der
Aktivitäts-Definition
Input-Objekte
Warten auf
Input-Objekte
ja
nein
F-Logic
Objekt-
Spezifikationen
Auswertung
Objekt-
Mappings
Initialisiere
Input-Objekte
Copy
Type
shallow,
deep
assignment
(1:1)
nein
Suche
ausgehende
Kanten
Suche
eingehende
Kanten
One-Join-Cancle,
One-Join-Finish,
ALL-Join
AND-Split, OR-Split,
Loop-Start, Loop-End
Loop
Start
Erzeuge
einen Thread
pro Kante
Loop
End
Knoten-
Typ
Knoten-
Typ
One-Join-Cancle
Status
Join-Knoten
alle Threads
terminieren
One-Join-Finish
Thread
terminieren
warten bis
alle Kanten
commited
All-Join
alle Threads
terminieren
Wechsel zu
übergeordnetem
Thread
untouched
Thread
terminierensonst
alle Pfade
abbrechen
Auswertung
Kantenbedingung
Thead terminieren
End-Knoten

)OXVVGLDJUDPP–:RUNIORZ,QVWDQ]DXVIKUHQ

(UNOlUXQJ

(UNOlUXQJ
,FKYHUVLFKHUHGDVVLFKGLHYRUOLHJHQGH$UEHLWVHOEVWlQGLJXQGQXUXQWHU9HUZHQGXQJ
GHUDQJHJHEHQHQ4XHOOHQXQG+LOIVPLWWHODQJHIHUWLJWKDEH


$OH[DQGHU’LHW]VFK /HLS]LJ-XOL
